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OF THE nose: the MaUTHt AND THE THROAT* 



CHAPTER I. 



OF THE XOSE« 



The prominent part of the face^ to which the .word 
nose is exclusively applied in ordinary language^ is the 
anterior covering of two cavities nvhich contain the 
organ of smelling. 

These cavities are formed principally by the upper 
maxillary and palate bones; and, therefore, to acquire 
a complete idea of them^ it is necessary to study these 
bones^ as well as the os ethmoides^ the vomer, and the 
ossaspongiosa inferiora^ which are likewise concerned 
in their formation. 

In addition to the description of these bones^ in the 
account of the bones of the head^ it wiU be useful to 
study the description of the cavities of the nose which 
follows it. See vol. i. page 72. 

After thus acquiring a knowledge of the bony struc- 
ture^ the student will be prepared for a description of 
the softer parts. 

Vol. II. 1 



2 The Extemcd Mse. 

I. SECTION I. 

Of the External ^ase* 

The superior part of the nqf e is formed by the pssa 
nasi, and the nasal processes of the upper maxillary 
bones^ which have been already described; (see vol. 
i. pages 50—54,) but the inferior part, which is 
composed principally of cartilages, is much more 
complex in its structure. 

The orifice, formed by the upper maxillary and 
nasal bones, is divided by a cartilaginous plate, which 
is the anterior and inferior part of the septum, or 
partition between ihe two cavities of the nose. 'The 
anterior edge of this plate projects beyond the orifice 
in the bones, and continues in the direction of the 
suture between the ossa nasi. This edge forms an 
angle with the lower edge of the same cartilage, 
which continues from it in a horizontal direction, until 
it reaches the lower part of the orifice of the nose, at 
the junction of the palatine processes of the upper 
maxillary bones; where a bony prominence is formed^ 
to which it is firnriy united. The upper part of the 
anterior edge of this cartilage, which is in contact 
with the ossa nasi, is flat, and is continued into two 
lateral portions that are extended from it one on each 
side, and form a part of the nose : these lateral por- 
tions are sometimes spoken of as distinct cartilages; 
but they are really continuations of the .middle por* 
tion or septum. 

Below the lower edge of these lateral portions are 
situated the cartilagts which form the orifices of the 
nose, or the nostrils. Of these, there is one of con- 
siderable size, and several small fragments, on each 
side of the septum. -Each of the larger cartilages 
forms a portion of an oval ring, which is placed ob- 
liquely on the side of the septum : so that the extre- 
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Biity of the oval points downward and forward^ while 
the middle part of the oval is directed upwards and 
backwards. The sides of this cartilage are flat^ and 
unequal in breadth. The narrowest side is internal^ 
and projects lower down than the cartilaginous sep- 
tum; so that it is applied to its fellow of the other nos- 
tril. The external side is broader, and continues 
backward and upward to a considerable distance. 

The upper and posterior pai^t of this oval ring is 
deficient; but the remainder of the nostril consists of 
several small pieces of cartifage, which are fixed in a 
ligamentous membrane that is connected by each of its 
extremities to the oval cartilage^ and thus completes 
the orifice. 

The anterior parts of the oval cartilage form the 
point of the nose; and the ligamentous portions^ the 
alffi or lateral parts of the nostrils. 

When the external integuments and muscles are re- 
moved from the lower portion of the nose, so that the 
internal membrane and these cartilages only remain, 
the internal mei!nbrane will be found attached to the 
whole bony margin of each orifice, and to each side of 
the whole anterior edge of the middle cartilage, which 
projects beyond the bones. This membrane is after- 
wards continued so as to line the oval cartilages and 
the elastic membrane of the ala nasi, to the margin of 
the orifice of the nostril. 

The internal portions of the oval cartilages being 
situated without the septum, and applied to each 
other, they form the external edge of the partition 
between the nostrils, or the columna nasi; which is 
very moveable upon the edge of the middle cartilage. 

The orifices of the nostrils, thus constructed, are 
dilated by that portion of the muscle, called Levator 
Labii Superiaris Jllmque JVasi, Which is inserted into 
the al» nasi. 



4 Of the Camtits of the JVbse. 

They are drawn down by the depressor labii supe-^ 
rioris ala^que nasi. They arc pressed against the sep- 
tum trnd the nose by the roiisele called Compressor 
Mirisy w^ich has however an opposite efTect when its 
upper extremity is drawn upwards by those fibres of 
the occipito-frontalis^ which descend upon the nose^ 
and are in contact with it. 

The end of the nose is also occasionally drawn 
down^ by some muscular fibres which descend from it, 
on the septum of the nose, to the orbicularis oris : they 
are considered as a portion of this muscle by many 
anatomists, but were described by Albinus as a sepa- 
rate muscle, and called JVIasaiis^ Labii Superioris. 

When inspiration takes place with great force, the 
a]» nasi would be pressed against the septum, if they 
were not drawn out and dilated by some of the mw^ 
cles above mentioned. 

SECTION n. 

Of the Cavities of the Nose. 

To the description of the osseous parts of the nasal- 
cavities in vol. i. page 72, it ought now to be added, 
that the vacuity in the anterior part of the osseous 
septum is filled up by a cartilaginous plate, connected 
with the nasal lamella of the ethmoid bone above, and 
with the vomer below. This plate sends off those la- 
teral portions already described, which form the 
cartilaginous part of the bridge of the nose. 

It should also be observied that at the back parts of 
these cavities are two orifices called the Posterior 
'Mzres, which are formed by the palate bones, the vo- 
mer, and the body of the sphenoidal bone, and are 
somewhat oval. 

The nasal cavities, thus constructed, are lined by a 
peculiar membrane, which is called pituitary from its 
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secretion of moousy or Schneiderian after an anatomist 
who described it with accuracy.* 

This membrane is very thick and strongs and 
abounds with so many blood vessels, that in the living 
subject it is of a red colour. It adheres to the bones 
and septum of the nose like the periosteum, but sepa- 
rates from them more easily. The surface which ad- 
heres to the bones has some resemblance to periosteum^ 
while the other surface is soft, spongy, and rather vil- 
lous. Bichat seems to have considered this membrane 
as formed of two lamina^ viz. periosteum, and the 
proper mucous membrane; but be adds^ that it is al- 
most impossible to separate them. 

It has been supposed that many distinct glandular 
bodies were to be seen in the structure of this mem- 
brane by examining the surface next to the bones ;f 
but this opinion is adopted by very few of the anato- 
mists of the present day. The texture of the mem- 
brane appears to be uniform; and on its surface are a 
great number of follicles of various sizes^ from which 
flows the mucus of the nose. 

These follicles appear like pits, made by pushing 
a pin obliquely into a surface which retains the form 
of the impression. They can be seen very distinctly 
with a common magnifying glass when the membrane 
is immersed in water, both on the septum and on the 
opposite surface. They are scattered over the mem- 
brane without order or regularity, except that in a 
few places they occur so as to form lines of various 
lengths, from half an inch to an inch. The largest of 
them are in the lower parts of the cavities. 

It may be presumed that the secretion of mucus is 
effected here by vessels which are mere continuations 
of arteries spread upon a surface analogous to the ex- 

* Conrad Schneider, a German piofe8K>rr in a l^ge work, " De Ca* 
tarrhi8,"publiBhed about 1660. 
t See Winalow, Section X. No. 887. 



6 Olfa^ory JVerves. 

halents, and not convoluted in circumscribed masses, 
as in the case of ordinary glands. 

The arteries of this membrane are derived from 
various sources : the most important of them is the 
nasal branch of the internal maxillary, which passes 
into the nose through the spheno- palatine foramen^ 
and is therefore called the Spheno-palatine Jirtery. 
It divides into several twigs, which are spent upon, 
the different parts of the surface of the nasal cavities. 
Two of them are generally found on the septum of 
the nose: one« whicb is small, passes forwards near 
the middle; the other, which is much larger, is near 
the lower part of it. 

Two small arteries, called the anterior and poiterior 
ethmoidaky which are branches of the ophthalmic, en* 
ter the nose by foramina of the cribriform plate of 
the ethmoidal bone. These arteries pass from the 
orbit to the cavity of the cranium, and then through 
the cribriform plate to the nose. In addition to these, 
there are some small arteries derived from the infra 
orbital, the alveolar and the palatine, which extend 
to the Schneiderian membrane; but they are not of 
much importance. 

The veins of the nose correspond with the arteries. 
Those which accompany the ethmoidal arteries open 
into the ocular vein of the orbit, which terminates in 
the cavernous sinuses of the head. The other veins 
ultimately terminate in the external jugulars. 

The nerves of the nose form an important part of 
the structure; they are derived from several sources; 
but the most important branches are those of the ol^ 
factory. 

The olfactory nerves form oblong bulhs^ which lip 
on each side of the crista galli, on the depressed por- 
tions of the cribriform plate of the ethmoid bone, 
within the dura mater. These bulbs are of a soft 
consistence^ and resemble the cortical part of the 
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brain mixed with streaks of medullary matter. They 
send off numerous filaments^ which pass through the 
foramina of the ethmoid bone, and receive a coat from 
the dura mater as they pass through it. 

These filaments are so arranged that they form two 
rowsy one running near to the septum^ and the other 
to the surface of the cellular part of the ethmoid bone^ 
and the os turbinatum : and in addition to these are 
some intermediate filaments. 

When the Schneiderian membrane is peeled from 
the bones to which it is attached, these nervous fila- 
ments are seen passing from the foramina of the eth* 
moid bone to the attached surfaces : one row passing 
upon that which covered the septum^ and the other 
to that of the opposite side; while the intermediate 
filaments take an anterior direction^ but unite to the 
membrane as soon as they come in contact with it. 

All of these can be traced downwards on the afore^ 
said surfaces of *the membrane for a considerable dis- 
tance^ when they gradually sink into the substance of 
the membrane^ and most probably terminate on the 
internal villous surface; but they have not been traced 
to their ultimate termination. They ramify so that 
the branches form very acute angles with each other. 
On the septum the different branches are arranged sa 
as to form brushes^ which lie in contact with each 
other. On the opposite sides^ the different ramifica* 
tions unite so as to form a plexus 

Dr. Soemmering published last year some very ele- 
gant engravings of the nose, representing one of his 
dissections, which appears to have been uncommonly 
minute land successful.* These represent the ramifi- 
cations as becoming more expanded and delicate in 
the progress towards their terminations^ and as ob- 

* They arc entitled, Icones organoram humanorum olfkctua. 
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serving a tortuous course, with very short meandering 
flexures. 

It is to be observed that the ramifications of the 
olfactory nerve, thus arranged, do not extend to the 
bottom of the cavity. On the external side^ they are 
not traced lower than the lower edge of the ethmoid^ 
or of the superior spongy bone : and on the septum, 
they do not extend to the bottom^ although they are 
lower than on the opposite side. On the parts of the 
membrane not occupied by the branches of the olfac- 
tory nerves, several other nerves can be traced. The 
nasal twig of the ophthalmic branch of the fifth pair, 
after passing from the orbit into the cavity of the 
cranium, proceeds to the nasal cavity on each side by 
a foramen of the cribriform plate; and after sending 
off some fibrills, descends upon the anterior part of 
the septum to the point of the nose. The spheno-pa- 
latine nerve, which is derived from the second branch 
of the fifth pair, and enters the nose by the spheno- 
palatine foramen, is spread upon the lower part of 
the septum and of the opposite side of the nose also, 
and transmits a branch through a canal in the fora- 
men incisivum to the mouth. Several small branches 
also pass to the nose from the palatine and other 
nerves; but those already mentioned are the most im- 
portant. 

A question has been proposed, whether the olfac- 
tory nerve is exclusively concerned in the function 
of smelling, or whether the other nerves above men- 
tioned are also concerned in it. It seems probable 
that this function is exclusively performed by the 
olfactory nerve, and that the other nerves are like 
the ophthalmic branch of the fifth pair, with respect 
to the optic nerve. In proof of this, it is asserted 
that the sense of smelling has entirely ceased in some 
cases, where the sensibility to mechanical irritation 
of every kind has remained unchanged. If the ol- 



Extent of the Schneiderian Membrane. 9 

factory nerve alone is concerned Id the function of 
smelling^ it follows^ that this function must be confined 
to the upper parts of the nasal cavities; but it ought 
to be remembered, that the structure oFthe Schnei- 
derian membrane^ in the lower parts of these cavities^ 
appears exactly like that which is above. 

The surface of the nasal cavities and their septum^ 
when covered with the Schneiderian membrane, cor- 
respond with the osseous surface formerly described. 
The membrane covers the bones and cartilage of the 
septum^ so as to make one uniform regular surface^ 
From the upper part of the septum, it is continued 
to the under side of the cribriform plate of the eth- 
moid^ and lines it; the filaments of the olfactory 
nerve passing through the foramina of that bone 
into the fibrous surface of the membrane. It is con- 
tinued from the septumy and from the cribriform plate^ 
to the internal surface of the external nose^ and lines 
it. It is also continued hackwards to the anterior 
surface of the body of the sphenoidal bone; and, 
passing through the foramina or openings of the sphe- 
noidal cells, it lines these cavities completely; but 
in these, as well as the other cavities, its structure 
appears somewhdt changed ; it becomes thinner and 
less vascular. 

At the above mentioned foramina, in some subjects, 
it forms a plate or fold, which diminishes the aperture 
considerably. 

From the upper surface of the nasal cavities, the 
membrane is continued downwards over the surface 
opposite to the septum. On the upper flat surfaces 
of the cellular portions of .the ethmoid, it forms a 
smooth uniform surface. After passing over the first 
turbinated bone, or that called after Morgagni, it is 
reflected into the groove, or upper meatus immedi- 
ately within and under it; the fold formed by the 
membrane, as it is reflected into the meatus, is rather 

Vol. IL 2 
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larger than the bone : and the edge of the fold there* 
fore extends lower down than the edge of the bone^ 
and partly covers the meatus like a flap, consisting 
only of the double membrane. This fold generally 
continues backwards as far as the spheno-nibxiilary 
foramen^ which it closes; the periosteum, exterior to 
the foramen, passing through it, and blending itself 
with the fibrous surface of the Schneiderian mem- 
brane within. Here the spheno-palatine nerves and 
arteries join the membrane. Below this meatus, it , 
extend^ over the middle, (formerly called the upper,) 
turbinated bone, and is reflected or folded inwards 
on the under side of this bone, and continued into 
the middle meatus below it. In the middle meatus, 
which is partly covered by the last mentioned turbi- 
nated bone, there are two foramina; one communi- 
cating with the maxillary sinus, and the other with 
the anterior cells of the ethmoid and the frontal si- 
nuses. The aperture into the maxillary sinuses is 
much less in the recent head, in which the Schnei- 
derian membrane lines the nose, than it is in the 
bare bones. A portion of the aperture in the bones 
is closed by the Schneiderian membrane, which is 
extended over it: the remainder of the aperture is 
unclosed ; and through this foramen, the membrane 
is reflected so as to line the whole cavity. Asa por- 
tion of the foramen is covered by the membrane, and 
this portion, as well as the other parts of the cavity, 
is lined by the membrane, it is obvious that at the 
place where the membrane is extended over the 
foramen in the bone, it must be doubled; or, in 
other words, a part of the aperture of the maxillary 
sinus is closed by a fold of the Schneiderian mem- 
brane. 

This aperture varies in size in difierent subjects, 
and is often equal in diameter to a common quill. It 
is situated in the middle of the meatus, and is covered 
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by the middle turbinated bone: immediately above it^ 
is a prominence of the cellular structure of the eth- 
moid bone, which has a curved or semicircular figure. 
Near this prominence, in the same meatus^ a groove 
terminates, which leads from the anterior ethmoid 
cells and the frontal sinuses. 

From the middle meatus^ the membrane proceeds 
over the inferior turbinated bone^ and is reflected 
round and under it into the lower meatus. It appears 
rather larger than the bone which it covers; and 
therefore the lower edge of the bone does not extend 
so low as the lower edge of the membrane, which of 
course is like a fold or plait. The membrane then 
continues and lines the lower meatus : here it appears 
less full than it is in the turbinated bone. In this 
meatus^ near to its anterior end^ is the lower orifice 
of the lachrymal duct : this is simply lined by the 
Schneiderian membrane^ which is continued into it^ 
and forms no plaits or folds that afiect the orifice. 

Orifice of the Eustcichian Tube. 

Immediately behind each of the nasal cavities, on 
the external side^ is the orifice of the JEnstachian 
Tube. It has an oval form^ and is large enough to 
admit a very large quill. Its position is oblique : the 
upper extremity being anterior to the other parts of 
the aperture; and on a line with the middle meatus^ 
while the centre is behind the inferior turbinated 
bone. The lower part of the oval is deficient. This 
tube is formed posteriorly by a cartilaginous plate. It 
is lined by the membrane continued fi*om the nose. 

The cavities of the nose answer a two-fold purpose in the 
animal economy; they afford a surface for the expansion 
of the olfactory nerves, and a passage for the external 
air to the windpipe, in respiration. 

The function of smelling appears to be dependent, to a 
certain degree, upon respiration. It has been asserted 
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that unless the air passes in a stream through the nosev 
as in respiration, the perception of odour does not take 
place; tliat in persons ^ho breathe through wounds and 
apertures in tne windpipe, the function of smelling is 
not performed. It is ratner in confirmation of this pro- 
position, that most persons, when thej wish to have an 
accurate perception of any odour, draw in air rapidly 
through the nose. 

Although the ultimate terminations of the olfactory nerves 
cannot be demonstrated like those of the optic and au- 
ditor^ nerves, it is probable, from the appearance of 
the nbres, whole they are distinguishable, that they are 
finally arranged with great delicacy. It is certain that 
the impressions from whence we derive the perceptions 
of many odours must be very slight; as some oobroud 
bodies will impregnate the air of a large chamber 
for a great length of time, without losing any sensible 
weight. 

With respect to delicacy of structure and sensibility, it 
is probable that the nose holds a middle rank between 
the eye or ^r, and the tongue: and on this account the 
mucus is necessary as a covering and defence of its 
surface. 

It has been ascertun^d, by the investigations of chemists, 
that this mucus contains the same ingredients as the 
tears already described, namely, animal mucus and wa- 
ter; and muriate of soda, and soda uncombined; phos- 
phate of lime, and phosphate of soda. 

The animal mucus, which is a most important ingredient 
in the composition, resembles the mucilage formed by 
some of the vegetable eums in several particulars; and 
differs from them in ouiers. 

The mucus of the nose, if it remain there long after it is 
secreted, becomes much more viscid in consistence, 
and changes from a whitish colour to one which partakes 
more or less of the yellow. It is probable that an in- 
cipient putrefaction may occasion tnesc changes in it. 

The use of the frontal, maxillary and other sinuses, 
oommuaicatin^ with the nose, has been the subject 
of some inquiry. As there can be no stream ot air 
through them, and as the membrane lining them is 
neither so thick, villous nor flexible as that lining 
the nose, it may be concluded, a priori, that they 
are not concerned in the function of smelling. This 
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opimon is strengthened b^ the fact, that very young 
cnildren, in whom these sinuses scarcely exist, enjoy 
the sense of smelling in perfection. The following met 
is also in support of it. The celelmited Desault attended 
a patient, in whom one of the frontal sinusies was laid 
open by the destruction of the bone which covered it 
anteriorly. This patient was able to breathe a short 
time through the sinus when the mouth and nose were 
closed: at the request of Desault he breathed in this 
manner when a cup of some aromatic liquor was held 
near the opening ot the sinus, and had not the least per- 
cepdon of odour. This experiment was repeated se- 
veral times. 
Many physiolorists believe that these sinuses have an ef» 
feet m modulating the voice. 



( 14 ) 
CHAPTER II. 

OF THE MOUTH* 

The general cavity of the mouth is formed ante* 
riarly and laterally by the connexion of the lips and 
cheeks to the upper and lower jaws; so that the teeth 
and the alveoli of both jaws may be considered as 
within the cavity. Above^ it is bounded principally 
by the palatine processes of the upper maxillary and 
palate bones, and the soft palate^ which continues 
backward from them in the same direction. 

Below^ the cavity is completed by several muscles^ 
which proceed from almost the whole internal circum- 
ference of the lower jaw^ and^ by their connexions 
with each other^ with the tongue and the os hyoides^ 
form a floor or bottom to it. The tongue is particu- 
larly connected to this surface, and may be considered 
as resting upon and suppoited by it. 

To acquire an idea of the parietes of this cavity^ 
after studying the upper and lower maxillary bones^ 
the orbicularis oris and the muscles connected with it^ 
especially the buccinator^ ought to be examined; and 
also the digastricus, the mylo-hyoideus^ genio-hyoi- 
deus, and genio-hyoglossus. By this it will appear 
that the lips and cheeks, and the basis or floor of the 
mouth, are formed in a great measure by muscles. 
Upon the internal surface of these muscles, a portion 
of cellular and adipose substance is arranged, as well 
as glandular bodies of diflerent sizes; and to these is 
attached the membrane which lines the inside of the 
mouth. 

This membrane passes from the skin of the face 
to the lips, and the inside of the mouth; and, al- 
though it is really a continuation of the skin, there 
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U 80 great a change of structure^ that it ought to be 
considered as a different membrane. At the orifice 
of the lips it is extremely thin/ and so vascular, that 
it produces the fine florid colour which appears there 
in health. It is covered by a cuticle^ called by some 
anatomists, Epithelium^ which has a proportionate 
degree of delicacy, and can be separated like the cu- 
ticle in other parts. When this cuticle is separated, 
the lips and the membrane of the mouth appear to be 
covered with very fine villi, which are particularly 
apparent in some preparations of the lips after injec- 
tion and maceration*^ 

Under this membrane are many small glandular 
bodies of a roundish form, called glandulsB labiales, 
whose excretory ducts pass through it to the inner 
surface of the mouth, for the purpose of lubrifying 
- it with their, secretion, which is mingled* with the 
saliva. 

The membrane which lines the inside of the lips 
and cheeks, is somewhat different from that which 
forms the surface of the^orifice of the mouth: it is 
not so florid; the blood vessels in its texture are 
lai*ger, and not so numerous. This change, however, 
takes place very gradually, in the progress of the 
membrane, from the orifice of the lips to the back 
part of the cheeks. Glandular bodies, like those of 
the lips, are situated immediately exterior to this 
membrane of the cheeks, between it and the muscles: 
their ducts open on its surface. These glands are 
called Buccales. 

This lining membrane is continued from the inter- 
nal surface of the lips and cheeks to the alveolar por- 
tions of the upper and lower jaws, which are in the 
cavity of the mouth, and covers them, adhering firm- 
ly to the periosteum. 

♦ RoTBcb had a fine preparation of thi« etnicture. See Thesauras VII. 
Tab. rfl. Fig. 57 
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The teeth appear to hare passed through aper- 
tures in this membrane^ and are surrounded by it 
closely at their respective necks. 

The portion of membrane, A^hich thus invests the 
jawsy constitutes the gums; which have now acquired 
a texture very different from that of the membrane 
from which they were continued. They are ex- 
tremely firm and dense^ and very vascular. It is 
probaUe that their ultimate structure is not perfectly 
understood. 

In the disease called scurvy^ they tumefy and lose 
the firmness of their texture: they acquire a livid 
colour^ and are much disposed to hemorrhage. 

From the alveoli of the upper jaw^ the Jining 
membrane is continued upon the palatine processes of 
the upper maxillary and palate bones, or the roof of 
the moutn. 

This membrane of the plate is not quite so firm as 
that of the gums^ and is also less florid: it adheres 
firmly to the periosteum^ and thus is closely fixed to 
ihe bones. There is generally a ridge on its surface^ 
immediately under the suture between the two upper 
maxillary bones; and some transverse ridges are also 
to be seen upon it. On the internal surface of this 
membrane are small glandular bodies^ whose ducts 
open on the surface of the palate. 

It is asserted^ that this membrane has a limited de- 
gree of that sensibility which is essential to the func- 
tion of tasting; and that if certain sapid substances 
are carefully applied to it^ their respective tastes will 
be perceived, although they have not been in contact 
with the tongue. 

The membrane is continued from the bones above 
mentioned to the soft palate, or velum pendulum pa- 
lati^ which is situated immediately behind them. This 
soft palate may be considered as a continuation of 
the partition between the nose and mouth; it is at- 
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tached to the posterior edge of the palatine processes 
of the ossa palati, and to the pterygoid processes of 
the sphenoidal bone. Its interior structure is muscu- 
lar. The upper surface is covered by the membrane 
of the nose^ the lower surface by the membrane which 
lines the mouth. 

The muscles, which contribute to the composition 
of this structure, are the circumflexi, and the leva- 
tores palatine above, and the constrictors isthmi fau- 
cium and paUto-pharyngei below. (See vol. i. page 
198 — 199.) Thus composed, the soft palate consti- 
tutes the back part of the partition between the nose 
and mouth. When viewed from before, with the 
mouth open, it presents towards the tongue an arched 
surface, which continues downwards on each side, un- 
til it comes nearly in contact with the edges of that 
organ. On each of the lateral parts of this arch^ are 
two pillars, or rather prominent ridges, which project 
into the mouth. These ridges are at some distance 
from each other bdow, and approach much nearer 
above, so that they include a triangular space. They 
are called the lateral half arches of the palate. 
Each of them is formed by a plate or fold of the lining 
membrane of the mouth, and contains one of the two 
last mentioned muscles : the anterior, the constrictor 
isthmi faucium; the posterior, the palato-pharyngeus. 
These muscles, of course, draw the palate down to- 
ward the tongue when they contract. 

From the centre of the arch, near its posterior 
edge, is suspended the uvula, a conical body, which 
varies in length from less than half an inch, to rather 
more than one inch. It is connected by its basis to 
the palate; but its apex is loose and pendulous. 
This body is covered by the lining membrane of the 
mouth. It contains many small glands, and a muscle 
also, the azygos uvulffi, which arises from the posterior 
edge of the ossa palati, at the suture which connects 

Vol. II. 3 



18 TTie Ttmgm. 

them to each other^ and^ passing posteriorly upon tlie 
soft palate^ extends from the basis to the apex of the 
uvula, into which it is inserted. By the action of 
this muscle, the length of the uvula can be very much 
diminished: and when its contraction ceases^ that 
body is elongated. 

The pendulous part of the uvula can also be moved^ 
in certain cases^ to either side. 

It is commonly supposed^ that the principal use of 
this little organ is to modulate the voice; but there 
are good reasons for believing, that it has another 
object. It was remarked by Fallopius, (and the ob- 
servation has been confirmed by many surgeons since 
bis time^) that the uvula may be removed completely 
without occasioning any alteration of the voice^ or 
any difficulty of deglutition^^ if the soft palate be left 
entire. 

The soft palate is so flexible^ that it yields to the 
actions of Uie levatores palati^ which draw it up so 
as to close the posterior nares completely. 

It also yields to the circumflex! or tensores^ which 
stretch it so as to do away its arched appearance. 

It is therefore very properly called the Palatum. 
MoUe. It is also frequently called the Velum Pendu- 
lum palatiy from the position which it assumes. 

The Tongue J 

Which is a very important part of this structure^ 
is retained in its position and connected with the parts 
adjoining it^ by the following arrangements. 

The OS hyoides, which; as its name imports, resem- 
bles the Greek letter v, or half an oval, is situated 
rather below the angles of the lower jaw, in the mid- 
dle of the upper part of the neck. It is retained in 
its position by the sterno-hyoidei muscles^ which con- 
nect it to the upper part of the sternum^ by the co- 
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raco-hyoidei; which pass to it obliquely from the sea- 



Structure of the Tongue* 19 

pula; by the thyro-hyoidei, which pass to it directly 
upward from the thyroid cartilage : all of which con- 
nect it to parts below. To these should be added the 
stylo-hyoidei^ which pass to it obliquely from behind 
and rather from above; the mylo-hyoidei> which come 
rather anteriorly from the lateral parts of the lower 
jaw; and the genio-hyoidei^ which arise from a situ- 
ation directly anterior and superior the chin. When 
these muscles are at rest, the situation of the os-hyo- 
ides is^ as above described^ below the angles of the 
lower jaw : when those, in one particular direction^ 
act while the others are passive^ the bone may be 
moved upwards or downwards, backwards or forwards^ 
or to either side. This bone may be considered as 
the basis of the tongue; for the posterior extremity 
of that organ is attached to it^ and of course the 
movements of the bone must have an immediate effect 
upon those of the tongue. 

The tongue is a flat body of an oval figure^ but 
subject .to considerable changes of form. 

The posterior extremity, connected to the os-hy- 
oides, is commonly called its basis; the anterior ex- 
tremity^ which^ when the tongue is quiescent^ is ra- 
ther more acute^ is called its apex. 

The lower surface of the tongue is connected with 
a number of muscles^ which are continued into its sub- 
stance. This connexion is such, that the edges of the 
tongue are perfectly free and unconnected; and so is 
the anterior extremity for a considerable distance from 
the apex towards the base. 

The substance of the tongue consists principally of 
muscular fibres intermixed with a delicate adipose 
substance. It is connected to the os-hyoides by the 
hyoglossus muscle, and also by some other muscular 
fibres, as well as by a dense membranous substance, 
which appears to perform the part of a ligament«^ 
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This connexion is also strengthened by the continnance 
of the integuments from the tongue to the epiglottis 
cartilage, to be hereafter described; for that cartilage 
is attached by ligaments to the os-hyoides. 

The tongue is thin at its commencement as the os* 
hyoides; but it soon increases in thickness* The mus- 
cular fibres in its composition have been considered 
as intrinsic^ or belonging wholly to its internal struc- 
ture; and extrinsic, or existing in part outside of thi» 
structure. The lingualis muscles are intrinsic : ( voL i. 
page 197;) they are situated near the under surface of 
the tongue^ one on each side, separated from each 
other by the genio-hyo-glossi muscles, and extending 
from the basis of the tongue to its apex. These mus- 
cles can be easily traced as above described; but there 
are also many fibres in the structure of the tongue^ 
which seem to pass in every direction, and of course 
are diiferent from those of the lingualis muscles. To 
these two sets of fibres are owing many of the im- 
mensely varied motions of the different parts of the 
tongue. 

In addition to these, are the extrinsic muscles, which 
originate from the neighbouring parts, and are insert- 
ed and continued into the substance of the tongue. 

Among the most important of these muscles, are 
those which proceed from the chiB> or the genio-hyo- 
glossi. They are in contact with each other; their 
fibres radiate from a central point on the inside of the 
chin, and are inserted into the middle of the lower 
surface of the tongue : the insertion commencing at 
a short distance from its apex, and continuing to it» 
base. 

As the genio-hyo-glossi muscles have a considerable 
degree of thickness, they add much to the bulk of 
the tongue in the middle of the posterior parts of it. 

The hyo-glossi and the styloglossi^ being continued 
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into the posterior and lateral parts, contribute also to 
the bulk of these parts. 

The tongue^ thus composed and connected^ lies, 
when at rest, on the mylo-hyoidei muscles; and the 
space between it and these muscles is divided into 
two lateral parts by the above described genio-hyo^ 
glossi. In the space above mentioned^ is a small sa- 
livary gland; of an irregular oval form; the greatest 
diameter of which extends from before backwards, 
and its edges present outwards and inwards. It has 
several excretory ducts^ the orifices of which form a 
line on each side of the tongue. This gland is very 
prominent under the tongue; and when the tongue is 
raised it is particularly conspicuous^ it is called the 
SublingucU. 

The lining membrane of the mouth continues fW)m 
the inside of the alveoli of the lower jaw^ which it 
covers^ over the sublingual glands to the lower surface 
of the tongue. In this situation it is remarkably thin^ 
but; as it proceeds to the upper surface of the tongue, 
its texture changes considerably, and on this surface 
it constitutes the organ of taste. 

The upper surface of the tongue, although it b 
continued from the thin membrane above described, 
is formed by a rough integument which consists, like 
the skin, of three lamina. The cuticle is very thin; 
and under it, the rete mucosum^ is t;hicker and softer 
than in other places. 

The true ^in here abounds with eminences of va- 
rious sizes and forms^ all of which are denominated 
Papilbe. The largest of these are situated on the 
posterior part of the t&ngue^ and are so arranged that 
they form an angle rather acute, with its point back- 

* M. Btchat appears to have had doubts whether the real reteroucosDoi 
existed here. He says that he could only perceive a decussation of ves- 
sels b the intervals oif the papiilce, which, as he supposes, occasioned the 
florid colour of the tongue. 
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wards. They are commonly nine in number : they 
resemble an inverted cone^ or are larger at their 
head than their basis. They are situated in pits or 
depressions, to the bottoms of which they are con- 
nected. In many of them there are follicles^ or per* 
forations, which have occasioned them to be regarded 
as glands. They are called Papillse Maximse, or Ca- 
pitatse. 

The papilln^ next in size^ are denominated /tingt^ 
form by some anatomists^ and MedisSy or Semilenti- 
eulares by others. They are nearly cylindrical in 
form, with their upper extremities regularly rounded. 
They are scattered over the upper surface of the 
tongue, in almost every part of it^ at irregular distances 
from each other. 

The third class are called conoidal or villous. They 
are very numerous^ and occupy the greatest part of 
the surface of the tongue. Although they are called 
conoidalj there is a great difference in their form ; 
many of them being irregularly angular and serrated 
as well as conical. 

Soemmering and other German anatomists consider 
the smallest papillae as a fourth class^ which they call 
the filiform : these lie between the others. 

It is probable that these papilte are essential parts 
. of the organ of taste; and their structure is of course 
an interesting object of inquiry. 

The nerves of the tongue have been traced to the 
papillae^ and have been compared by some anatomists 
to the stalk of the apple, while the papillae resembled 
the fruit; but their ultimate termination does not ap- 
pear to have been ascertained.* 

* In the explanation of the plates, referred to in the following sentence, 
Soemmering observes, that when the fibrille of the lingual nerve of the 
fifU) inir are traced to the papills of the second class, they swell out into 
a conical form; and these nervous cones are in such close contact with 
each other, that the point of the finest needle could not be insinuated into 
the papilla without touching a nerve. 
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Soemmering has lately published some elegant en- 
graved copies of drawings of these papillas^ when 
they were magnified twenty-five times ; from which 
it appears that a very large number of vessels, parti- 
cularly of arteries, exist in them. These vessels are 
arranged in aserpentkie direction, and are prominent 
on the surface ; but they appear doubled, and the 
most prominent part is the doubled end. — ^This ar- 
rangement of vessels is perceptible on the sides of the 
tongue, as well as on the papilte. 

Behind the large papillae is a foramen^ first de- 
scribed by Morgagni, and called by him Foramen 
dcecum. It is the orifice of the cavity which is not 
deep; the excretory ducts of several mucous glands 
open into it. 

On the upper surface of the tongue, a groove is 
often to be seen, which is called the linea medianay 
and divides it into two equal lateral parts. Below, 
the lining membrane of the mouth, as it is continued 
from the lower jaw to the tongue, forms a plait, which 
acts as a ligament, and is called the/ramum linguse. 
It is attached to the middle of the tongue, at some 
distance behind the apex. 

The tongue is well supplied with blood vessels, 
which are derived from the lingual branch of the 
external carotid on each side. This artery passes 
firom' the external carotid, upwards, inwards, and for- 
wards, to the body of the tongue. In this course it 
sends off several small arteries to the contiguous parts, 
and one which is spent about the epiglottis and the 
adjoining parts, 'called the Dorsalis Linguse. About 
the anterior edge of the hyo-glossus muscle, it di- 
vides into two large branches : one of which, called 
the ^Sublingual, passes under the tongue between 
the genio-hyo-glossus and the sublingual gland, and 
extends near to the symphisis of the upper jaw; 
sending branches to the sublingual gland; to the mus- 
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cles under the tongue, to the skin, and the lower 
lip. The other is in the substance of the ton^e, on 
the under side near the surface, and extends to the 
apex. 

The veins of this organ are not so regular as the 
arteries: they communicate with the external jugu- 
lar, and some of them are always very conspicuous 
under the tongue : these are called ranular. 

It is to be observed, that the vessels on each side 
have but little connexion with each other; for those 
of one side may be injected while the others continue 
empty. 

The tongue is also well supplied with nerves, and 
derives them from three different sources on each 
side, namely, from the fifth, the eighth; and ninth 
pairs of the head. 

The lingual portion of the third branch of the fifth 
pair, passing under the tongue, enters its substance 
about the middle, and forms many minute branches, 
which pass to the papills of the fore part of the 
tongue. 

The glosso-pharyngeal portion of the eighth pair, 
sending off several branches in its course, passes to 
the tongue near its basis, and divides into many small 
branches, which are spent upon the sides and mid- 
dle of the root of the tongue, and also upon the large 
papilln. 

The ninth pair of nerves are principally appro- 
priated to the tongue. They pass on each side to the 
most fleshy part of it, and after sending one branch 
to the mylo-hyoideus, and another to communicate 
with the lingual branch of the fifth pair> they are 
spent principally upon the genio-glossi, and linguales 
muscles. 

The tongue answers a threefold purpose. It is 
the principal organ of taste. It is a very important 
agent in the articulation of words, and it assists in 
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tliose operations upon our food^ whioh are performed 
in the mouth. 

The Salivary Glands. 

The salivary glands have such an intimate connex^ 
ion with the mouth that they may be described with 
it.* 

There are three principal glands on each side : the 
Parotid the Submaxillary and the SublinguaL They 
are of a whitish or pale flesh-colour, and are com- 
posed of many small united masses or lobuli, each of 
which sends a small excretory duct to join similar 
ducts from the other lobuli, and thereby form the 
great duct of the gland. 

The Parotid is much larger than the other glands. 
It occupies a large portion of the vacuity between 
the mastoid process and the posterior parts of the 
lower jaw. It extends from the ear and the mastoid 
process over a portion of the masseter muscle, and 
from the zygoma to the basis of the lower jaw. Its 
name is supposed to be derived from two Greek words 
"Which signify contiguity to the ear. It is of a firm 
consistence. It receives branches from the exter- 
nal carotid artery and from its facial branch. 

From the anterior edge of this gland, rather above 
the middle, the great duct proceeds anteriorly across 
the masseter muscle; and, after it has passed over 
it bends inward through the adipose matter of the 
cheek to the buccinator muscle, which it perforates 
obliquely and opens on the inside of the cheek oppo- 
site to the interval between the second and third mo- 
lar teeth of the upper jaw. The aperture of the 
duct is rather less than the general diameter of it, 
and this circumstance has the effect of a valve. 
When the duct leaves the parotid, several small 

^ For a general account of glandB, see the appendix to thif volume. 
Vol. II. 4 
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glandular bbdi« called sociae parotidb^ are often at- 
tached to it, and their ducts communicate with it. 
The main duct is sometimes called after Steno, who 
first described it. 

When the mouth is opened wide, as in gaping, 
there is often a jet of saliva from it into the mouth. 

The parotid gland furnishes the largest proportion 
of saliva. . 

It covers the nerve called Portio JDura^ after it 
has emerged from the foramen stylo-mastoideum. 

The second gland is called the Submaxillary. It 
is much smaller than the parotid, and rather round in 
form. It is situated immediately within the an^e 
of the lower jaw, between it on the outside, and the 
tendon of the digastric muscle and the ninth pair of 
nerves internally. Its posterior extremity is con- 
nected by cellular membrane to the parotid gland;- 
its anterior portion lies over a part of the mylo-hyoi- 
deus muscles; and from it proceeds the excretory 
duct, which is of considerable length, and passes be- 
tween the mylo'hyoideus and the genio-glossus mus- 
cles along the under and inner edge of the sublingual 
gland. In this course the duct is sometimes surround- 
ed with small glandular bodies, which seem to be 
appendices to the sublingual gland. It terminates 
under the tongue, on the side of the frsBnum linguae, 
by a small orifice wliich sometimes forms a papilla.^ 

The orifice is often smaller than the duct; in con- 
sequence of which, obstruction frequently occurs 
here, and produces the disease called ranula. 

The sublingual gland, which has already been men- 
tioned, lies so that, when the tongue is turned up, it 

* Lassos informs us that Oribases, afterwards all the Arabians, and sab- 
seqaently Guy De Chauliac, Lanfranc, Achilliui, Beren^er De Carpi, 
Charles &tienne, Casserius and several others have given Uie description 
of these salivary ducts; notwithstanding which Wharton, a physician of 
London, attributed to himself the discovery of them on the bullock in 
1656.— Ed. 
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can be seen protruding into the cavity of the mouthy 
and covered by the lining membrane^ which seems* 
to keep it fixed in its place. It lies upon the mylo- 
hyoideus, by the side of the genio-hyoideus; and is 
rather oval in form, and flat. Its greatest length is 
from before backwards; its position is rather oblique, 
one edge being placed obliquely inwards anid upwards, 
and the other outwards and downwards. It has many 
short excretory ducts, which open by orifices arranged 
in a line on each side: they are discovered with diflBi- 
culty on account of their small size, and sometimes 
amount to eighteen or twenty in number. In some 
few instances, this gland sends off a single duct, which 
communicates with the duct of the submaxillary 
gland. 

The salivary fluid secreted by these glands is in- 
odorous, insipid, and limpid, like water; but much 
more viscid, and of greater specific gravity. Water 
constitutes at least four-fifths of its bulk; and animal 
mucus one half of its solid contents. It also contains 
some albumen, and several saline substances; as the 
muriate of soda, and the phosphates of lime, of soda, 
and of ammonia. 

It is probable that this fluid possesses a solvent 
power with respect to the articles of food. 

There are small glandular bodies, situated between 
the masseter and buccinator muscles, opposite to the 
last molar tooth of the upper jaw, whose nature is not 
well understood: they are called Glandules Molares. 

The motions of the tongue are very intelligible to a 
person who has a preparation of the lower jaw be- 
fore him, with the tongue in its natural situation, and 
the muscles which influence it, properly- dissected. 
Its complicated movements will appear the necessary 
result of the action of those muscles upon it, and 
the 08-hjoidcs; and also upon the larjnx, with which 
the oS'hjoides is connected. The muscular fibi*es 
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of tho tongiue itself are also to be taken into tU» 
▼iew, as they act a very important part 

Although the tongue appears very necessary, in a me- 
chanical point of view, to the articulation of many^ 
words, yet there are cases where it has been entirely 
deficient, in which the parties thus affected, have been 
able to speak very well in general, as well as to dis- 
tinguish different tastes.* 

The tongue is also a very delicate organ of touch. — 
We can perceive the form of the teeth, and the state 
of the surface of the mouthy more accurately by the 
application of the tong^ue than of the fingers. 

On the three nerves which ^o to the tongue, it is gene- 
rally supposed that the lingual portion of the third 
branch ot tlie fifth pair is most immediately con- 
cerned in the function of tasting, as it passes to the 
front part of the surface of the ton^e. The glosso- 
pharyngeal are probably concerned in the same func- 
tion on the posterior part, while the ninth pair of 
nerves seems principally spent upon the muscular 
parts of the organ. 

It IS obvious that the tongue is most copiously supplied 
with nerves. This probably accounts for the great 
facility of its motions, and the power of continuing 
them. 

* There is a vety interesting paper on tlib subject, in the Menunrs of die 
Academy of Sciences for the year 1718, by Jtutieu,' in which he describes 
the case of a female, fifteen years bid, examined by himself, who was bom< 
without a tongue. In this paper he refers to another case, described by Bol- 
landy a surgeon of Saumur, of a boy nine years old, whose tonffue was de- 
stroyed by gangrene. In eacli of these cases the subject was able to articu- 
late very well, with the exception, of a few letters^ and also enjoyed^th* 
sense of tasite. 
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CHAPTER IIL 

OF THE THROAT. 

To avoid circumlocution, the word throat is used 
as a general term to comprehend the structure which 
occurs behind the nose and mouth, and above the 
oesophagus and trachea. This structure consists, 

1st. Of the parts immediately behind the mouthy 
which constitutes the Isthmus of the Fauces: 

2nd. Of the parts which form the orifice of the 
windpipe, or the Larynx; — ^and 

3d. Of the muscular bag, which forms the cavity 
behind the nose and mouth, that terminates in the 
oesophagus^ or the Pharynx. 

SECTION I. 

Of the Isthmus of the Fauces. 

In the back part of the mouth, on each side, are ta 
be seen the two ridges or half arches, passing from 
the soft palate of the root of the tongue, mentioned 
in page 25, and said to be formed by plaits of the 
skin containing muscular fibres. The anterior plait^ 
which contains the muscle called Constrictor Isthmi 
Faucivmy passes directly from the side of the root of 
the tongue to the palate, and terminates near the 
commencement of the uvula. The posterior plait 
runs from the palate obliquely downwards and back- 
wards, as it contains the palato-pharyngeus muscle^ 
which passes from the palate to the upper and poste- 
rior part of the thyroid cartilage. 

In the triangular space between these ridges is si- 
tuated a glandular body, called the Tonsil Jlmyg^ 
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data. This gland has an oval form^ its longest dia« 
meter extending from above downwards. Its surface 
is rather convex, its natural Colour is a pale red. On 
its surface are the large orifices of many cells of con- 
siderable size, which exist throughout the gland* 
These cells often communicate with each other, so 
that a probe can be passed in at one orifice and out 
at the other.. 

Into these cells open many mucous ducts, which 
discharge the mucus of the throat, for the purpose 
of lubricating the surface, and facilitating the trans- 
mission of food. 

The epiglottis, or ififth cartilage of the larynx, is 
situated at the root of the tongue, in the middle, be- 
tween the tonsils. The part which is in sight is part- 
ly oval in form, and of a whitish colour. Its position^ 
as respects the tongue, is nearly perpendicular, and* 
its anterioY' surface rather convex. 

The membrane continued from the tongue over th^ 
epiglottis is so arranged that it forms a plait, which 
extends from the middle of the root of the tongue 
along the middle of the anterior surface of the epi- 
glottis, from its base upwards. 

On each side of this plait, or frsnum, at the junc- 
tion of the surfaces of the tongue and of the epiglot- 
tis there is often a depression, in which small portions 
of food sometimes remain; and a small frsnum, simi- 
lar to that above described, is sometimes seen on the 
outside of each of these cavities. 

The epiglottis is situated immediately before the 
opening into the larynx. 

The above described parts can be well ascertained 
in the living subject, by a person who has a general 
knowledge of the structure. Thus, looking into the 
mouth, with the tongue depressed, the uvula and soft 
palate arc in full view above, and the epiglottis is 
very perceptible below; while the two ridges or la- 
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teral half arches can be seen on each side^ with the 
tonsil between them. 

SECTIOK II. 

Of the Larynx. 

In this structure are five cartilages, upon which its 
form and strength depends, namely, the Cricoid^ the 
Thyroidj the two Arytenoid^ and the Epiglottis. 
These cartilages are articulated to each other, and 
are supplied with muscles by which certain limited 
motions are effected. 

The basis of the structure is a cartilaginous ring, 
called the cricoid cartilage, which may be considered 
as the commencement of the windpipe. 
' It may be described as an irregular section of a 
tube : its lower edge connected with the windpipe, 
beiog nearly horizontal when the body is erect; and 
the upper edge very oblique, sloping from before, 
backwards and upwards: inconsequence of this, it 
has but little depth before, but is eight or nine lines 
deep behind. 

The Thyroid cartilage is a single plate, bent in such 
manner that it forms an acute angle with two similar 
broad surfaces on each side of it. It is so applied to 
the cricoid cartilage, that the lower edge of the angu- 
lar part is at a small distance above the front part of 
that cartilage, and connected to it by ligamentous 
membrane; while its broad sides are applied to it la- 
terally5 and thus partially enclose it. 

The upper edge of the angular part of the thyroid 
cartilage forms a notch; and -the natural position of 
the cartilage is such, that this part is very prominent 
in the neck; it is called the Pomum Adami. 

Both the upper and lower edges of the thyroid car- 
tilage terminate posteriorly in processes^ "which are 
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called Comua. The two uppermost are longest: 
they are joined by ligaments to the extremities of the 
os-hyoides. The lower and shorter processes are 
fixed to the cricoid cartilage. The thyroid cartilage, 
therefore, partly rests upon the cricoid cartilage be- 
low, and is attached to the os-hyoides above. It is in- 
fluenced by the muscles which act upon the os-hyoi- 
des, and also by some muscles which are inserted into 
itself. It is moved obliquely downwards and for- 
wards, in a slight degree, upon the cricoid cartilage, 
by a smaU muscle, the crico-thyoideus, which arises 
from that cartilage and is inserted into it. 

The Arytenoid cartilages are two small bodies of 
a triangular pyramidal form, but slightly curved back- 
wards. They are placed upon the upper and poste- 
rior edge of the cricoid cartilage, near to each other; 
and their upper ends, taken together, resemble the 
mouth of a pitcher or ewer; from which circum- 
stance their name is derived. Their bases are broad; 
and on their lower surfaces is a cavity, which cor- 
responds with the convex edge of the cricoid carti- 
lage, to which they are applied. At these places, a 
regular moveable articulation is formed, by a capsular 
ligament between each of these cartilages and the cri- 
coid, in consequence of which they can be inclined 
backward or forward, inward or outward. 

From the anterior part of each of these cartilages, 
near the base, a tendinous cord passes forward, in a 
direction which is horizontal when the body is erect, 
to the internal surface of the angle of the thyroid. 
These ligaments are not perfectly parallel to each 
other; for they are nearer before than behind. The 
aperture between them is from two to five lines wide 
when the muscles are not in action; and this aperture 
is the orifice of the windpipe: for the exterior space, 
between these ligaments and the circumference of 
the thyroid, is closed up by membrane and muscle. 
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At a small distance above these ligaments are two 
others^ which also pass from the arytenoid to the thy- 
roid cartilages. They are not so tendinous and dis- 
tinct as the first mentioned^ and cannot be drawn so 
tense by the muscles of the arytenoid cartilages. 
They are also situated at a greater distance from each 
other, and thus form a large aperture. 

On the external side of the upper extremity of 
each of the arytenoid cartilages, and nearly in contact 
with it, is a small cartilaginous body, not so large as 
a grain of wheat, and nearly oval in form. These 
are connected firmly to the arytenoid cartilages, and 
are called their appendices. Being in the margin of 
the aperture of the larynx, they have an effect upon 
its form. 

The arytenoid cartilages are the posterior parts of 
the larynx: ihe Epiglottis, which has already been 
mentioned is the anterior. When this cartilage is 
divested of its membrane, it is oval in its upper ex- 
tremity, and rather angular below, terminating in a 
long narrow process, which is like the stalk of a leaf. 

It is firmly attached to the internal surface of the 
angular part of the thyroid by this lower process ; 
and, being placed in a perpendicular position, one of 
its broad surfaces is anterior towards the tongue, and 
the other posterior, towards the opening of the wind- 
pipe. 

It is attached to the os-hyoides by dense cellular 
texture or ligament, and to the tongue by those plaits 
of the membrane of the mouth which have been al* 
ready described. 

It is elastic, but more flexible than the other carti- 
lages; being somewhat different in its structure. — 
Its surface is perforated by the orifices of many mu- 
cous ducts. 

There is a small space between the lower part of 
this cartilage, and the upper part of the thyroid and 

Vol. II. 5 
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the ligainentous membrane passing from it to the os* 
hyoides. In this is a substance, which appears to 
consist of glandular and of adipose matter. It is sup- 
posed that some of the orifices on the lower part of 
the epiglottis communicate with this substance. 

In the erect position of the body, the epiglottis is 
situated rather higher up than the arytenoid carti- 
lages, and at the distance of ten or twelve lines from 
them. 

The meml)rane which covers the epiglottis, is ex-, 
tended from each side of it to the arytenoid carti- 
lages, and being continued into the cavity of the la- 
rynx, as well as upon the general surface of the 
throat, it is necessarily doubled: this doubling forms 
the lateral margins of the orifice of the cavity of the 
larynx. In these folds of the membrane are seen 
very delicate muscular fibres^ called the Aryteno-epi- 
glottidei. 

The membrane continues down the cavity of the 
larynx, and, covering the upper ligaments, penetrates 
into the vacuity between them and the lower liga- 
ments, so as to form a cavity on each side of the la- 
rynx, opening between the two ligaments, which is 
called the Ventricle of Morgagni. The shape of 
these cavities is oblong. Its greatest length extends 
from behind forward, on each side of the opening 
into the windpipe formed by the two lower or princi- 
pal ligaments; so that when the larynx is removed 
from the subject, upon looking into it from above, 
you perceive three apertures : one in the middle, 
formed by the two lower ligaments ; and one on each 
side of it, between the lower and upper ligament, 
which is the orifice of the ventricle of Morgagni. 

The aperture between the two lower ligaments is 
called the Rima Glottidis, or Chink of the Glottis; 
the upper aperture^ formed by the fold of the mem- 
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brane extending from the epiglottis to the arytenoid 
cartilages^ may be termed Glottis. 

If the windpipe is divided near the larynx^ and the 
larynx inverted^ so that the rima glottidis may be ex- 
amined from belowy the structure appears still more 
simple: it resembles a septum fixed abruptly in the 
windpipe^. with an aperture in it of the figure of the 
rima glottidis. 

The anterior surface of the two arytenoid carti- 
lages is concave. This concavity is occupied in each 
by a glandular substance^ which lies between the car- 
tilage and the lining membrane; and extends itself 
horizontally^ covered by the upper ligament of the 
glottis. The nature of these bodies is not perfectly 
understood; but they are supposed to secrete mucus. 

The membrane which lines the cavity of the glottis 
being continued from the mouth and throaty resembles 
the membranes which invest those parts. In some 
places^ where it is in close contact with the cartilages, 
it appears united with the perichondrium^ and ac- 
quires more firmness and density. 

The general motions of the larynx are very intel- 
ligible to those who are acquainted with the muscles 
which are connected with the thyroid cartilage^ and 
which move the os-hyoides. They take place parti- 
cularly in deglutition, and in some modifications of the 
voice; and also in vomiting. 

The motions of the particular cartilages on each 
other can also be well understood, by attending to 
the origin and insertion of the various small muscles 
connected with them. The most important of these 
muscles are the crico*ary tenoidei postici and laterales, 
the thyreo-arytenoidei, the arytenoidei obliqui, and 
the arytenoideus transversus. The effects of their 
actions appear to be the dilating or contracting the 
rima glottidis, and relaxing or extending the ligaments 
which form it. 
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The arteries of the larynx are derived from two 
sources, namely, the superior thyroid, or laryngeal 
branch of the external carotid, and the thyroid branch 
of the subclavian. 

The nerves of the larynx also come to it in two 
very different directions on each side. It receives 
two branches from the par vagum; one which leaves 
that nerve high up in the neck, and is called the Su- 
perior Laryngeal branch; and another which pro- 
ceeds from it after it has passed into the cavity of the 
thorax, and is called from its direction the Recurrent^ 

The extreme irritability of the glottis is unequivocally 
demonstrated by the cough Which is excited when a 
drop of water, or any other mild liquid, or a crumb 
of bread enters it. Notwithstanding this, a flexible 
tube, or catheter,' has several times been passed into 
the windpipe through the rima glottidis, and been en- 
dured by the patient a considerable time. 

The cough, which occurs when these parts are irritated, 
does not appear to arise exclusively from the irrita- 
tion of the membrane within the glottis; for, if it 
were so, mucilaginous substances, when swallowed 
slowly, could not suspend it. Their eflfect in reliev- 
ing cough is universally known; and as they are only 
applied to the surface exterior to the glottis, it is evi- 
dent that the irritation of this surface must also pro- 
duce coughing. 

Several curious experiments have been made to deter- 
mine the effect of dividing the different nerves which 
go to the larynx; by which it appears that the re- 
current branches supply parts which are essentially 
necessary to the formation of the voice, whilst the 
laryngeal branches supply parts which merely influ- 
ence Us modulation, or tone. See Mr. Haigh ton's 
Essay on this subject: Memoirs of the Medical So- 
ciety of Jjondon, vol. iii. 
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. The Thyroid Gland 

May be described here, although a part of it is si- 
tuated below the larynx. 

This body consists of two lobes, which are united 
at their lower extremities by a portion which extends 
across the anterior part of the windpipe. Each lobe 
generally rises upwards and backwards from the se- 
cond cartilaginous ring of the windpipe over the cri- 
coid cartilage and a portion of the thyroid. It lies be- 
hind the stemo-hyoidei, and sterno-thyroidei muscles. 
It is of a reddish-brown colour, and appears to con- 
sist of a granulous substance; but its ultimate struc- 
ture is not understood. It is plentifully supplied 
with blood, and receives two arteries on each side: 
one from the laryngeal branch of the external carotid : 
and the other h*om the thyroid branch of the sub- 
clavian. * * 

Notwithstanding this large supply of blood, there 
is no proof that it performs any secretion: for al- 
though several respectable anatomists have supposed 
that they discovered excretory ducts passing to the 
windpipe, larynx, or tongue, it is now generally 
agreed that such excretory ducts are not to be found. 
Several instances have however occurred, in which 
air has been forced, by violent strainihg, from the 
windpipe into the substance of this gland.* 

Z** There are two membranous expansions in the neck which shonld be no- 
ticed in its dissection. The first, called Fascia Superficialis, lies imme- 
diately beneath the skin, may be considered as a continuation of the ftiseia 
sapernciales abdominis, and is strong^ly connected to the base of the lower 
jaw, being also spread over the parotid ^land. It is not very distinct in 
all sulnects. The second is called the Easoia Profunda Cervicis ; it ex- 
tends from the larynx and thyroid gland to the upper part of the sternum 
and first ribs, the great vessels, euc of the superior mediastinum are 
placed immediately below it— Ed. 
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SECTION III. 

Of the Pharynx. 

The pharynx is a large muscular bag, which forms 
the great cavity behind the nose and mouth that ter- 
minates in the oesophagus* 

It has been compared to a funnel, of which the 
CBSophagus is the pipe; but it differs from a funnel in 
this respect, that it is incomplete in front, at the part 
occupied by the nose and mouth and larynx. 

It is connected above, to the cuneiform process of 
the occipital bone, to the pterygoid processes of the 
sphenoidal, and to both the upper and lower maxillary 
bones. It is in contact with the cervical vertebra be- 
hind; and, opposite to the cricoid cartilage, it termi- 
nates in the cesophagus. 

If the pharynx and (Esophagus be earefully dissect- 
ed and detached from the vertebra, preserving the 
connexion of the pharynx with the head, and the head 
then be separated from the body, by dividing the ar- 
ticulation of the atlas and the os-occipitis, and cutting 
through the soft parts below the larynx, the resem- 
blance to a funnel will be very obvious. 

In this situation, if an incision be made from above 
downwards through the whole extent of the posterior 
part of the pharynx, the communication of the nose, 
mouth, and windpipe, with thb cavity, will be seen 
from behind at one view. 

The openings into the nose, or the posterior nares, 
appear uppermost. Their figure is irregularly oval, 
or oblong; they are separated from each other by a 
thin partition, the vomer. Immediately behind, on 
the external side of each of these orifices, is the 
EtjatMhian iube. 

The soft palate will appear extending from, the 
lower boundary of the posterior nares^ obliquely 
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)>dckward8 and downwards, so as nearly to close the 
passage into the mouth. The uvula hangs from it: 
andy on each side of the uvula^ the edge of the palate 
is regularly concave. 

Below the palale, in the isthmus of the fauces^ are 
the ridges or half arches, and the tonsils between 
them. The half arch which presents first, in this 
view, runs obliquely downward and backward, and 
not parallel to the other. 

Close to the root of the tongue is the epiglottis 
erect; and, immediately adjoining it^ is an aperture 
large enough to admit the end of a middle-sized fin- 
ger. This aperture is widest at the extremity next 
to the epiglottis, and rather narrower at the other ex- 
tremity: it is the gloith or opening of the windpipe. 
When the larynx is elevated^ the epiglottis can be 
readily depressed so as to cover it completely. 

The extremities of the arytenoid cartilages, and 
their appendices, may be recognised at the posterior 
edge of the glottis. At a short distance below this 
edge, the o&sophagus begins. 

The Pharynx is composed of the membrane conti- 
nued from the nose and mouth internally, and of a 
stratum of muscular fibres externally. The internal 
membrane is very soft and flexible, and perforated by 
many muciferous ducts. The surface which it forms 
is rather rough, owing to the mucoua gland which it 
covers. It has a red colour^ but not so deep as that 
of some other parts. It is connected to the muscular 
stratum by a loose cellular membrane. 

The muscular coat consists of three different por- 
tions, which are considered as so many distinct mus- 
cles. 

The fibres of each of these muscles originate on 
each side, and run in an oblique direction to meet i» 
the middle^ thus forming the posterior external siir^ 
face of the dissected pharynx* 
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The fibres of the upper muscle originate from the 
cuneiform process of the occipital bone, from the pte- 
rygoid processe3'of the os-sphenoides, and from the 
upper and lower jaws, near the last dentes molares, 
on each side. They unite in a middle line in the 
back of the pharynx. 

The fibres of the middle muscle originate princi- 
pally from the lateral parts of the os-hyoides, and 
from the ligaments which connect that bone to the 
thyroid cartilage. The superior fibres run obliquely 
upwards, so as to cover a part of the first mentioned 
muscle, and terminate in the cuneiform process of the 
occipital bone; while the other fibres unite with those 
of the opposite side in the middle line. 

The fibres of the lower muscles arise from the thy- 
roid and the cricoid cartilages, and terminate also in 
the middle line : those which are superior, running 
obliquely upwards; the inferior, nearly in a trans- 
verse direction. 

It is obvious, from the origin and insertion of these 
fibres, that the pharynx must have the power of con- 
tracting its dimensions in every respect; and, parti- 
cularly, that its diameter may be lessened at any place^ 
and that the whole may be drawn upwards. 
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PART vn. 



OF TI^B THOSAX. 

Before tbe thorax is described^ it will be in order 
to consider the 

Mammss; 

Or those glandular bodies atuated on the anterior 
part of ity which^ in females^ are destined to the se- 
cretion of milk. 

These glands lie between the skin and the pectoral 
muscles^ and are attached to the surfaces of those mus- 
cles by cellular membrane. 

They are of a circular form; and consist of a 
whitish firm substance^ divisible into small masses or 
lobes^ which are composed of smaller portions or lo* 
bull. Between these glandular portions^ a great deal 
of adipose matter is so diffused^ that, it constitutes a 
considerable part of the bulk of the mamms. 

The gland^ however^ varies greatly in thickness in 
the same person at different periods of life. 

The mammsB become much enlarged about the age 
of puberty. They are also very large during preg- 
nancy and lactation; but after the period of chiid- bear- 
ings they diminish considerably. They are supplied 
with blood by the external and internal mammary 

Vou II. 6 
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arteries^ the brancbes of which enter them irregularly 
ID several different places. 

The veins correspond with the arteries. 

From the small glandular portions that corojiose the 
mamma^ fine excretory tubes arise, which unite toge- 
ther and form the great lactiferous ducts of- the gland. 
These ducts proceed in a radiated manner from the 
circumference to the centre, and terminate on the sur- 
face of the nipple.* 

They are commonly about fifteen in number, and 
vary considerably in size : the largest of them being 
more than one-sixth of an inch in diameter. 

They can be very readily injected by the orifices 
of the nipple, from a pipe filled with mercury, in 
subjects who have died during lactation or pregnancy; 
but they are very small in subjects of a diffbrent de- 
scription. 

It has been asserted by respectable anatomists, that 
these ducts communicate freely with each other; but 
they do not appear to do so: each duct seems to be 
connected with its proper branches only.f 

Haller appears to have entertained the remarkable 
9entimentf that some of the ducts originate in the 
adipose matter about the gland, as Well as in the glan- 
dular substance. I 

The ]>ai>illa, or nipple, in which these ducts ter- 
minate, is in the centre of the mamma: it consists of 
a firm elastic substance, and ii nearly cylindrical in 
form. It is rendered tumid by irritation, and by cer- 
tain emotions. 

The lactiferous ducts terminate upon its extremity. 
When it is elongated they can freely discharge their 

^ Described in Uie 16th centory, b]r Charles Etienne, Veaaliiu and Poi- 
thios, bat their ueeswere anknowa — ^Ed. 

t See Edinburgh Medical Coromentariesy vol i page 81.— a paper by 
Meckel— Ed. 

\ Elementa Physiologie, Tom. 7, Pfenll. page?. 
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contents; bat when it contracts^ this discharge is im- 
peded. 

Tlie skin immediately around the nipple is of a 
bright red colour in virgins of mature age. In preg- 
nant women it is sometimes almost black; and in wo- 
men who have borne children it is often brownish. It 
abounds with sebaceous glands^ which form small emi- 
nences on its surface. 

This gland exists in males, although it is very small. 
In boys; soon after birth, it has often been known to 
tumefy, and become very painful, in consequence of 
the secretion and accumulation of a whitish fluid, 
which can be discharged by pressure. It also some- 
times swells and is painful, in males at the age of pu- 
berty. 

liiere have been some instances in which it has se- 
creted milk in adult males; and a few instances also 
in which it has been affected with cancer, in the same 
sex. 

The mamma is plentifully supplied with absorbent 
vessels, which pass from it to the lymphatic glands in 
the axilla. 

Its nerves are principally derived from the great 
plexus formed by the nerves of the arm. 
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CHAPTER I. 

OF TUE GENERAL CAVITT OF THE THORAX* 
SECTION !• 

Of the Form of the Cavity of the Thorax. 

The osseous structure of the thorax is described in 
vol. i. page 102. The cavity is completed by the in- 
tercostal muscles^ which close the vacuities between 
the ribs; and by the diaphragm, which fills up the 
whole space included wiuiin its lower margin. 

If we except the apertures of the diaphragm, 
which are completely occupied by the aorta, the vena 
cava, and the oesophagus, &c., the only outlet of this 
cavity is above : it is formed by the upper ribs, the 
first dorsal vertebra, and the sternumi The figure of 
this aperture is between that of the circle and the 
oval; but it is made irregular by the vertebr», and 
by the upper edge of the sternum. 

When the superior extremities and the muscles ap- 
propriated to them are removed, the external figure 
of the thorax is conical; but the cavity formed by it 
is considerably influenced by the spine, which pro- 
trudes into it; while the ribs, as they proceed from 
the spine, curve backwards, and thus increase its pro- 
minency in the cavity. 

The diaphragm has a great effect upon the figure 
of the cavity of the thorax. It protrudes into it from 
below, with a convexity of such form that it has been 
compared to an inverted bowl; so that, although' it 
arises from the lower margin of the thorax, the cen- 
tral parts of it are nearly as high as the fourth rib. 
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The position of the diaphrU^ is also oblique. 
The anterior portion of its margin, being conneoted 
to the seventh and eighth ribs^ is much higher than 
the posterior portion, which is attached to the eleventh 
and twelfth. 

In consequence of the figure and position of the 
diaphragm^ the form of the cavity of the thorax re- 
sembles that of the hoof of the ox when its posterior 
part is presented forwards. 

SECTION II. 

Of the Arrangement of the Pteurse, 

The thorax contains the two lungs and hearty as 
well as several very important parts of smaller size. 

The lungs occupy the greatest part of the cavity; 
and to each of them is appropriated a complete sac^ 
called Pleura, which is so arranged that it covers 
the surface of the lungs^ and is continued from it to 
the contiguous surface of the thorax^ which it lines. 
After covering the lutig, it is extended from it to the 
spine posteriorly^ and the sternum anteriorly : so that 
in tracing the pleura in a circular direction, if you 
begin at the sternum, it proceeds on the inside of the 
ribs to the spine; at the spine it leaves the Surface 
of the thorax, and proceeds directly forwards towards 
the sternum. In its course from the spine to the ster- 
num, it soon meets with the great branch of the wind- 
pipe and the blood vessels, which go to the lung : it 
continues on these vessels apd round the lung until it 
arrives at the anterior side of the vessels, when it 
again proceeds forwards until it arrives at the ster- 
num. Each sac being arranged in the same way, 
there is a part of each extended from the spine to the 
sternum. These two laminae form the great vertical 
septum of the thorax, called Mediastinum. They 
are situated at some distance from each other; and 
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the hearty wi^ its investing membrane or pericar* 
dium^ is placed between them. 

The pericardium is also a complete sac or bladder^ 
which, after covering perfectly the surfieice of the 
hearty is extended from it so as to form a sac^ whicli 
lies loose about it^ and appears to contain it. This 
loose portion adheres to those parts of the laminaa 
of the mediastinum with which it is contiguous; 
and thus thre» chambers are formed within the cavity 
of the thorax : one for each lung^ and one for the 
heart. 

The two lamina of the pleura^ which constitute the 
mediastinum, are at different distances from each 
other^ in different places. At the upper part of the 
thorax^ they approach each other from the inter- 
nal edges of the first ribs; and^ as these include a 
space which is nearly circular, the vacuity between 
these lamina is necessarily of that form^ at its com- 
mencement above. 

Here, therefore, is a space between them above, 
which is occupied by the great transverse vein that 
carries the blood of the left subclavian and the left in- 
ternal jugular to the superior cava; by the trachea; 
by the oesophagus; and by the subclavian and carotid 
arteries, as they rise from the curve of the aorta. 
This space is bounded below by the above mentioned 
curve of the. aorta. 

The heart and pericardium are so placed that there 
is a small distance between them and the sternum : in 
this space the two lamina of the mediastinum are very 
near to each other; and cellular substance intervenes 
between them. This portion of the mediastinum is 
called the •interior Mediastinum. 

Posteriorly, the heart and pericardium are also at 
a small distance from the spine; and here the lamina 
of the mediastinum are at a greater distance irom 
each other^ and form a long narrow c-avity which 
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extends down the thorax in front of the vertebnfe : 
this is called the Posterior Mediastinum. It con- 
tains a considerable portion of the aorta as it descends 
from its curve^ th^ oesophagus^ the thoracic duct^ and 
the vena azygos. The aorta is in contact with the 
left lamen^ and can often be seen through it when the 
left lung is lifted'up. 

The oesophagus is in contact with the right lamen : 
in its progress downwards^ it inclines to the left side 
and is advanced before the aorta. 

The vena azygos appears posterior to the OBsopba- 
gus; it proceeds upwards until it is as high as the 
right branch of the windpipe: here it bends forward^ 
round that branch, and opens into the superior cava^ 
before that vein opens into the right auricle. 

The thoracic duct proceeds upwards from below^ 
lying in. the space between the aorta and the vena 
azygosy until the beginning of the curve of the aorta^ 
when it inclines to the left; proceeding towards the 
place of its termination. 

The formatioii of the mediastinum, and the arrangement 
of the pleura, as well as the connexion of these mem- 
branes with the parts contained in the thorax, may be 
studied advantageously, after the subject has been pre- 
pared in the manner now to be described. 

Take away, from each side, the five ribs which are situ- 
ated between the first and last true ribs, by separating 
their cartilages from the sternum, and their heads from 
the spine; so that the great cavities of the thorax 
may be laid open. 

The precise course of the mediastinum is thus rendered 
obvious; and the sternum may now be divided with a 
saw throughout its whole length in the same direction; 
80 that iSd division of the £one may correspond with 
the space between the lamina of the mediastinum. 

Separate the portion of the sternum cautiously, so as to 
avoid lacerating the lamina of mediastinum; and keep 
them separate, while the trachea is dissected from the 
neck into the cavity of the thong; the great trans- 
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▼ewe vein and the descendinsr cava are dissected to 
the pericardium; and the left carotid artery, with 
the right subclavian and carotid, are dissected to the 
curve of the aorta, taking cai^ not to destroy the la- 
mina of the mediastinum* 
After this preparation the upper space between the la- 
mina of the mediastinum can be examined, and the 
relative situation of the trachea and the great vessels 
in it can be understood. The anterior mediastinum 
can also be studied : the root of each lung, or ita 
connexion with the mediastinum, may be seen per- 
fectly; and the precise situation of the lung, in its 
proper cavity, may be well conceived. 
• After this, while the portions of the sternum are sepa« 
rated, the pericaroium may be opened, and the heiut 
brought into view: the attachment of the pericardium^ 
and to the mediastinum, and to the diaphragm, may be 
seen with advantage in this situation. The portions 
of the sternum may now be detached from liie ribs, 
with which they remain connected; and farther dissec- 
tion may be performed to examine the posterior medi- 
astinum and its contents, and the parts which consti- 
tute the roots of the lungs. 
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CHAPTER II. 

OF THE HEART AND THE PERICARDIUM^ AND THB 
GREAT VESSELS CONNECTED WITH THE HEART. 

SECTION I. 

Of the Pericardium. 

The heart is enclosed by a membranous sac, which, 
upon a superficial view^ seems only connected with 
its great veissels : but which^ in fact^ adheres closely 
to the whole of its surface. From this surface it is 
extended to those vessels; from which it proceeds, 
after the manner of the reflected membranes, and 
forms an enclosure that lies loosely about the heart. 
If it were dissected from the heart, without laceration 
or wounding, it would be an entire sac. 

The pericardium, thus arranged, is placed between 
the two lamina of the mediastinum, and adheres firm- 
ly to them where they are contiguous to it; it alsa 
adheres firmly to the diaphragm below, and thus pre- 
serves the heart in its proper position. 

The figure of the pericardium, when it is distend- 
ed, is somewhat conical; the base being on the dia- 
Shragm. The cavity formed by it is larger than the 
cart after death, but it is probable, that the heart 
nearly fills it during life; for when this organ is dis- 
tended by injection, it often occupies the whole cavi^ 
ty of Jthe pericardium. ^ ^ 

The pericardium is composed of two lamina, the 
internal of which covers the heart, as has been alrea- 
dy described; while the external merely extendi 
over the loose portion of the other, and blends itself 
Vol. II. 7 
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with the mediastinam^ where that membrane inyesfai 
the great vessels. 

The internal surface of the pericardium is very 
smooth and polished; and in the living subject is- 
constantly moistened with a fluids which is probably 
effused from the exhalent vessels on its i^urface. 

The quantity of this fluid does not commonly ex- 
ceed two drachms; but in cases of disease it same* 
times amounts to many ounces.^ It is naturally tran^ 
parent, but slightly tinged with red in children, and 
yellow in old persons. It is often slightly tinged with 
red in persons who have died by violence. 



SECTION II. 

Of the Heart. 

The great organ of the circulation consists of mus* 
cular fibres, which are so arranged that they give it 
a conical form, and compose four distinct cavities 
within it. 

Two of these cavities, which are called AuritltBf 
receive the contents of the veins; the other two com- 
municate with the arteries, and are called Fentricks. 

The auricles form the basis of the cone; the ven- 
tricles the body and apex. 

The structure of the auricles is much less firm than 
that of the ventricles, and consists of a smaller pro- 
portion of muscular fibres. They appear like ap- 
pendages of the heart, while the ventricles compose 
the body of the viscus. ' 

The ventricles are very thick, and are composed 
of muscular fibres closely compacted. 

* The pericardium has been so distended, by effusion in dropsy, that it 
has formed a tumour, protruding on the neek from under the sternum. 
This tumour had a strong pulsating moUon. It disappeared coroi^etely 
when the other hydropic symptoms were relieved. 
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The figure of the heart is not regularly conical; for 
a portion of it, extending from the apex to the base^ 
is flattened; and in its natural position^ this flat part 
of the surface is downwards. 

It is placed obliquely in the body; so that its base 
presents backward and to the rights and its apex for- 
ward and to the left. 

Notwithstanding this obliquity, the terms right and 
left are applied to the different sides of the heart, 
and to the different airricles and ventricles; although 
they might, ^ith equal propriety^ be caUed anterior 
and posterior. ^ 

The two g^eat veins called Fenas Cavse, which 
bring the blood from every part of the body, open 
into the right auricle from above and below; the right 
auricle opens into the right ventricle; and from this 
ventricle arises the artery denominated Pulmonary ^ 
which passes to the lungs. 

The Pulmonary veins, which bring back the blood 
from the lungs, open into the left auricle; this auri- 
cle opens into the left ventricle; and from this ven- 
tricle proceeds the Aorta, or great artery, which car- 
ries blood to every part of thjs body. 

The heart is preserved in its position, 1st, by the 
vene cavs, which are connected to all the parts to 
which they are contiguous in their course; 2d, by the 
vessels which pass between it and the lungs, which 
are retained in a particular position by the mediasti- 
num; 3d, by the aorta, which is attached to the me- 
diastinum in its course downwards, after making its 
great curve; and 4th, by the pericardium, which is 
attached to the great vessels and to the mediastinum* 
By these different modes the basis of the heart is 
fixed, while its body and apex are perfectly free from 
attachment, and only contiguous to the pericardium. 
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The external surface of the heart, being formed by 
the pericardium, is very smooth: under this surface 
a large quantity of fat is often found. 

The two auricles are contiguous to each other at the 
base, and are separated by a partition which is com- 
mon to both. 

The Right Auricle originates from the junction of 
the two ven» cavae. These veins are united at some 
distance behind the right ventricle^^ and are dilated 
anteriorly into a sac or pouch,«which is called the Si- 
nusj and extends to the right ventricle^ to which it is 
united. 

The upper part of this pouch, or sinus, forms a 
point with indented edges, which is detached from 
the ventricle, and lies loose on the right side of the 
aorta. This point has some resemblance to the ear of 
a dog, from which circumstance the whole cavity has 
been called auricle; but by many persons the cavity 
is considered as consisting of two portions: the Au'^ 
riclCf strictly speaking; and the Sinus Venosus, 
above described: they however form but one cavity. 

This portion of the heart, or Right Auricle j is of 
an irregular oblong figure. In its posterior surface, 
it is indented; for the direction of the two cavse, at 
their junction, is not precisely the same; but they 
form an angle, which causes this indentation. The 
anterior portion of the auricle, or that which appears 
like a pouch between the ventricle and the veins, is 
diflerent in its structure from the posterior part, 
wlrich is strictly a portion of the veins. It consists 
simply of muscular fibres, which are arrangied in fas- 
ciculi that cover the whole internal surface: this is 
also the case with the point, or that part which is 
strictly called auricle. 

* In this dcflcriptioQ the heart is sappoeod to he in its natural poaitloo. 
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These fasciculi are denominated Musculi Pectinatiy 
from their resemblance to the teeth of a comb. 

That part of the internal surface, which is formed 
by the septum is smooth^ and the whole is covered by 
a delicate membrane. 

On the surface of the septum, below the middle^ is 
an oval depression, which has a thick edge or mar- 
gin : this is called the Fossa Ovalis. In the fcetal 
heart, it was the Foramen Ovale^ or aperture which 
forms the communication between the two auricles. 

Near this fossa is a large semilunar plait, or valve^ 

with its points and concave edge uppermost, and 

convex edge downwards. It was described by £u- 

stachius^ and therefore^ is called the Valve of £u- 

•fitachius. 

Anterior to this valve, and near the union of the 
auricle and ventricle, is' the orifice of the proper vein 
of the heart, or the conorary vein. This orifice is 
covered by another semilunar valve^ which is some- 
times reticulated. 

The aperture, which forms the communication be* 
tween the right auricle and right ventricle, is about 
an inch in diameter, and is called ostium venosum. 
From its whole margin arises a valvular ring, or du- 
plicature of the membrane lining the surface: this 
circular valve is divided into three angular portions, 
which are called Valvuix Tricuspides. From their 
margins proceed a great number of fine tendinous 
threads, which are connected to a number of distinct 
portions of muscular substance^ which arise from the 
ventricle. 

The Bight Ventrickj when examined separately 
from the other parts of the heart, is rather triangular 
in its figure. It is composed entirely of muscular 
fibres closely compacted; and is much thicker than 
the auricle; although not so thick as the other ven- 
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tricle. Its internal surface is composed of bundles 
or columns of fleshy fibres, which are of various 
thickness and length. Some of these columns arise 
from the ventricle, and are connected with the ten- 
dinous threads^ which are attached to the margin of 
the tricuspid valves: the direction of them is from 
the apex of the heart towards the base. Others of the 
columns arise from one part of the surface of the 
ventricle, and are inserted into another part- A 
third species are attached to the ventricle throughout 
their whole length, forming ridges or eminences on 
it. The columns of the two last described species are 
very numerous. They present an elegant reticu- 
lated surface when the ventricle is laid open, and 
appear also to occupy a considerable portion of the 
cavity of the heart, which some of them run acoss in 
every direction near the apex. They are all covered 
by a membrane continued from the auricle and the 
tricuspid valves ; but this membrane appears more 
delicate and transparent in the ventricle than it is in 
the auricle. 

A portion of the internal surface of the ventricle, 
which is to the left, is much smoother and less fasci^ 
culated than the rest: it leads to the orifice of the pul- 
monary artery, which arises from it near the basis of 
the ventricle. This artery is very conspicuous, exter- 
nally, at the basis of the heart. 

It is very evident, upon the first inspection of the 
heart, that the valvule tricuspides will permit the 
blood to flow from the auricle to the ventricle; but 
inust rise and close the orifice, and thereby prevent 
its passage back again, when the ventricle contracts. 

The use of the tendinous threads, which connect 
the valves to the fleshy columns, is also very evi- 
dent; the valve is supported by this connexion, 
and prevented from yielding to the pressure and 
opening a passage into the auricle. The blood, 
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therefore^ upon the contraction of the ventricle^ is 
necessarily forced into the pulmonary artery; the 
passage to which is now perfectly free. Into thia 
artery the membrane lining the ventricle seems con* 
tinued; but immediately within the orifice of the 
artery, it is formed into three semi^circular folds, 
each of which adheres to the surface of the artery 
by its circumference, while the edge constituting its 
diameter is loose. In the middle of this loose edge is 
a small firm tubercle, called Carpuseulum Arantiiy* 
which adds to the strength of the valve. Each of 
these valves, by its connexion with the artery, forms a 
sack or pocket, the orifice of which opetis forward 
towards the course of the artery, and the bottom of it 
presents towards the ventricle. Blood will, there- 
fore, pass from the ventricle in the artery, and along 
it without filling these sacks; and, on the contrary, 
in this course^ will compress them and keep them 
empty. If it moves in the artery towards the heart, 
it will necessarily fill these sacks^ and press the semi- 
circular portions, from the sides of the artery, 
against each other; by this means a partition or sep- 
tum, consisting of three portions, will be formed be* 
tween the artery and the heart, which will always 
exist when the artery compresses, (or acts upon,) its 
contents. It is demonstrable, by injecting wax into 
the artery, in a retrograde direction, that these valves 
do not form a flat septum, but one which is convex 
towards the heart, and concave towards the artery; 
and that this convexity is composed of three dbtinct 
parts, each of which is convex. At the place where 
these valves are fixed, the artery bulges out when 
distended by a retrograde injection. The enlarge- 
ments thus produced are called the Sinuses of Val- 
salva, after the anatomist wlio first described them. 

* After Arantius, a professor at Bologna, who first describtd it 
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The valves are called Semilunar — ^and, although they 
are formed by a very thin membrane^ they are very 
strong. 

The Left Auricle is situated on the left side of the 
basis of the heart. It originates from the junction of 
the four pulmonary veins; two of which come from 
each side of the thorax, and appear to form a large 
part of it. It is nearly of a cubic form; but has also 
an angular portion, which constitutes the proper auri- 
cle, that proceeds from the upper and left part of the 
cavity, and is situated on the left side of the pulmonary 
artery. 

This auricle is lined by a strong membrane, from 
which the valves between it and the ventricle ori- 
ginate; but it has no fleshy columns or musculi pec- 
tinati, except in the angular process properly called 
auricle. 

These valves and the orifice communicating with 
the ventricle, resemble those which have been al- 
ready described between the right auricle and ven- 
tricle; but with this difference, that the valvular ring 
is divided into two portions only, instead of three, 
which are called Falvuke Mitrales. The tendinous 
threads, which are connected to the muscular columns, 
are also attached to these valves, as in the case of the 
right auricle. ^ 

These valves admit the passage of blood from the 
auricle into the ventricle, but completely prevent its 
return when the ventricle contracts. One of them is 
so situated that it covers the mouth of the aorta while 
the blood is flowing into the ventricle, and leaves that 
orificeopen when the ventricle contracts, and the pas- 
sage to the auricle is closed. 

The Left Ventricle is situated posteriorly, and to 
the left of the Right Ventricle. Its figure is different, 
for it is rather conical, and it is also longer. 

The intern&l surface of this ventricle resembles 
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that of the right ventricle : but the columnar carneaek 
are stronger and larger. 

On the right side of this ventricle is the mouth of 
the aorta. The surface of the ventricle near this 
opening is smooth and polished^ to facilitate the pas- 
sage of the blood. 

The mouth of the aorta is furnished with three se* 
milunar valves, after the manner of the pulmonary ar- 
tery, but the former are stronger; the corpuscuta 
Arantii are better developed in them. Indeed, Mr. 
Hunter does not admit of their existence in the pul- 
monary artery. The sinuses of Valsalva are about 
the same size in both arteries. 

The cavity of this ventricle is supposed to be 
smaller than that of the right; but the amount of the 
difference has not been accurately ascertained. 

This ventricle must have much more force than the 
rights as its parietes are so much thicker. Their 
thickness often exceeds half an inch. 

The difference in the strength of the two ventricles 
probably corresponds with the difference between the 
extent of the pulmonary artery and the aorta. 

The thickness of the septum between the ventricles 
is thicker than the sides or parietes of the right ven- 
tricle^ and less thick than those of the left. 

The muscular fibres of the heart are generally less 
florid than those of the voluntary muscles; they are 
also more closely compacted together. The direction 
of many of them is oblique or spiral; but this gene- 
ral arrangement is very intricate : it is such, howe- 
ver, that the cavities of the heart are lessened, and 
probably completely obliterated^ by the contraction of 
these fibres.* 

♦ Mr. Home has given a precise description of the muscular fibres of 
the heart in his Croonian Lecture. London Philosophical Transactions 
for 1795, part L page 215. 

Vol. IL 8 
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The external surface of the heart is covered by 
that portion of the pericardium which adheres to it- 
Adipose matter is often deposited between this mem- 
brane and the muscular surface; being distributed ir- 
regularly in various places. 

This membrane is continued from the surface of the 
ventricles over that of the auricles. When it is dis- 
sected off from the place of their junction, these sur- 
faces appear very distinct from each other. 

The proper blood vessels of the heart appear to be 
arranged in conformity to the general laws of the cir- 
culation, and are very conspicuous on the surface* 
There are two arteries which arise from the aorta im- 
mediately after it leaves the heart, so that their ori- 
fices are covered by two of the semilunar valves. One 
of these passes from the aorta between the pulmonary 
artery and the right auricle, and continues in a circu- 
lar course in the groove between the right auricle and 
the right ventricle, and sends off its principal branches 
to the right side of the heart. 

The other artery of the heart passes between the 
pulmonary artery and the left auricle. It divides into 
two branches: one, which is anterior, passes to a 
groove on the surface, corresponding to the septum 
between the two ventricles, and continues onjt to the 
apex of the heart, sending off branches in its course; 
another, which is posterior ami circumflex, passes be- 
tween the left auricle and ventricle. 

The great vein of the heart opens into the under 
side of the right auricle, as has been already men- 
tioned : the main trunk of this vein passes for some 
distance between the left auricle and ventricle.* 

* It was asserted by Vieussens, at an early period in the last century, 
and soon allerwards by Thebesius, a German Professqr, that there were 
a Dumber of small ori^ces in the texture of the heart, which opened into 
the different cavities on both sides of it 

This assertion of a fact so difficult to reconcile with the general prin- 
ciples of the circulation, was received with great hesitation : and although 
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From the course of these different vessels round 
the basis of the ventricles of the hearty they are ge- 
nerally called Coronary Vessels: the arteries are de- 
nominated^ from their position^ Right and Left Co- 
ronary. 

The nerves of the heart come from the cardiac 
plexus^ which is composed of threads derived from 
the intercostal or great sympathetic nerves, and the 
Merves of the eighth pair. 

SECTION III. 

Of the Jlortaj the Pulmonary Artery and VeinSy 
and the Vense Cavsej at their commencement. 

The two great arteries, which arise from the hearty 
commence abruptly, and appear to be extremely dif- 
ferent in their composition and structure from the 
heart. 

They are composed of a substance, which has a 
whitish colour, and very dense texture, and is very 
elastic as well as firm and strong. 

When the pericardium is removed, these arteries 
appear to proceed together from the upper part of the 
basis of the heart : the pulmonary artery being placed 

it was confirmed by some very respectable anatomists of the last century, 
it was denied by others. Some of the anatomists of the present day have 
denied the existence of these orifices, and some others have neglected 
them entirely. 

The subject has lately been brought forward in the London Philoso- 
phical Transactions of 1798, Part I. by a very respectable anatomist, Mr. 
Abemethy, who states, that he hasoflen passed a coarse waxen injection 
from the proper arteries and veins of the heart into all the cavities of that 
organ, and particularly into tlie Left Ventricle. But it was only in sub' 
jecis with diseased lungs that this was practicable. 

The existence of this communication between the coronary vessels and 
the great cavities of the heart seems therefore to be proved. The easy 
demonstration in such subjects is ingeniously referred by Mr. Abernethy, 
to the obstruction of the circulation in the lungs ; and he regards the com*- 
monication as a provision enabling the coronary vessels to unload them- 
selves, when the coronary vein cannot di8charg;e freely into the right 
auricle. 
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to the left of the aorta with the left auricle on the left 
side of it, and the right auricle on the right side of 
the aorta. The pulmonary artery arises from the 
most anterior, and left part of the basis of the right 
ventricle, and proceeds obliquely backwards and up- 
wards; inclining gradually to the left side for about 
eighteen or twenty lines; when it divides into two 
branches which pass to the two lungs. 

The aorta arises from the left ventricle, under the 
origin of the pulmonary artery, and immediately pro- 
ceeds to the right, covered by that vessel, until it 
mounts up between it and the right auricle: it then 
forms a great curve, or arch, which turns backward 
and to the left, to a considerable distance beyond the 
pulmonary artery. In this course, it crosses the right 
branch of the pulmonary artery; and, turning down 
in the angle between it and the left branch, takes a 
position on the left side of the spine. 

The course of this artery, from its commencement 
at the ventricle, to the end of the great curve or arch, 
is extremely varied. 

The uppermost part of the curve is in the bottom 
of the chatoiber formed by the separation of the la- 
mina of the mediastinum when they join the first rib 
on each side. 

From this part of the curve three large branches 
go off, namely, one, which soon divides into the caro- 
tid and the subclavian arteries of the right side; a se- 
cond, somewhat smaller, which is the left carotid; and 
a third, which is the left subclavian artery. 

When the heart and its great vessels are viewed 
from behind, (after they have all been filled with in- 
jection; and the pericardium, mediastinum, and wind- 
pipe have been removed,) the aorta appears first, de- 
scending behind the other vessels; the pulmonary ar- 
tery then appears, dividing so as to form an obtuse 
angle with its two great branches, each of which di- 
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vides again before it enters the lung to which it is 
destined. 

Under the main trunk of the pulmonary artery is 
the left auricle : its posterior surface is nearly of a 
square form^ and each of the pulmonary veins pro- 
ceeds from one of its angles. These veins ramify in 
the substance of the lungs, at a very short distance 
from the auricle : the two uppermost of them are si- 
tuated rather anterior to the branches of the pulmo- 
nary artery. 

In this posterior view, the pulmonary vessels of 
the right side cover a great part of the right auricle^ 
as it is anterior to them. The lower portion of the 
auricle^ with the termination of the inferior cava is to 
be seen below them. Above them the superior cava 
appears; and in that part of it which is iAimediatdy 
above the right branch of the pulmonary artery, is 
the orifice of the vena azygos. 

In its natural situation in ' the thorax, the, superior 
cava is connected by cellular membrane to the right 
lamen of the mediastinum, and is supported by it.^ At 
a small distance below the upper edge of the sternum, 
it receives the trunk formed by the left subclavian and 
internal jugular vein, which passes obliquely across 
the sternum below its inner edge, in the upper space 
between the lamina of the mediastinum. 
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CHAPTER III. 

OF THE TRACHEA AND THE LUNGS. 

Although the principal part of the windpipe 10 
situated in the neck above the cavity of the thorax^ 
it is so intimately connected with the lungs^ that it is 
necessary to describe them together. 

SECTION I. 

Of the Trachea. 

TVachea is the technical name for the windpipe^ or 
the tube which passes from the larynx to the lungs. 

This tube begins at the lower edge of the cricoid 
cartilage, and passes down the neck in front of the 
tBsophagus as low as the third dorsal vertebra^ when 
it divides into two branches called Bronchia^ one of 
which goes to the right and the other to the left lung; 
and ramifies very minutely in them. 

There is in its structure a number of flat cartilagi- 
nous rings placed at small distances from each other^ 
the edges of which are connected by membrane so that 
they compose a tube. 

These cartilaginous rings are not complete^ for they 
do not form more than three-fourths or four-fifths of 
a circle; but their ends are connected by a membrane 
which forms the posterior part of the tube. 

They are not alike in their size or form; some of 
them are rendered broader than others^ by the union 
of two or three rings with each other, as the upper- 
most. The lowermost also is broad, and has a form 
which is accommodated to the bifurcation of the tube. 
Their number varies in different persons; from fifteen 
to twenty. 
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These rings may be considered as forming a part 
of the first proper coat of the trachea; which is com- 
posed of them, and of an elastic membrane that oc- 
cupies all the interstice between them ; so that the 
cartilage^ may be regarded as fixed in this mem- 
brane. 

A similar arrangement of rings exists in the great 
branches of the bronchia; but after they ramify in 
the lungs, the cartilages are no longer in the form of 
rings : they are irregular in their figures, and are so 
arranged in the membrane, that they keep the tube 
completely open. These portions of cartilage do not 
continue throughout the whole extent of the ramifi- 
cations ; for they become smaller, and finally disap- 
pear, while the membranous tube continues without 
them, ramifying minutely, and probably forming the 
air cells of the lungs. 

This membrane is very elastic : the lungs are very 
elastic also; and it is probkble that their elasticity is 
derived from this membrane. 

On the inside of this coat of the trachea is an ar- 
rangement of muscular fibres, which may be called 
a muscular coat. It is best seen by peeling off or re- 
moving the internal coat, to be next described. 

On the membranous part of the trachea, where the 
cartilaginous rings are deficient, these muscular fibres 
run evidently in a transverse direction : in the spaces 
between the cartilages their direction is longitudinal. 
There is some reason to doubt whether these longitu- 
dinal fibres are confined altogether to the spaces be- 
tween the cartilaginous rings, and attached only to 
their edges, because there is a fleshy substance on the 
internal surface of the rings, which appears to be 
continued from the spaces between them. 

The internal coat of the trachea is a thin and de- 
licate membrane, perforated with an immense number 
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of small foramina^ which are the orificea of mucous 
dacts. 

On the surface of this membrane there is an ap- 
pearance of longitudinal fibres which are not distri- 
buted uniformly over it, but run in fasciculi in some 
places, and appear to be deficient in others. These 
fSusciculi are particularly conspicuous in the ramifica- 
tions of the bronchia in the lungs. 

On the posterior membranous portion of the tra- 
chea, where the cartilages are deficient, a considera- 
ble number of small glandular bodies are placed, 
which are supposed to communicate with the mucous 
ducts that open on the internal surface. If these bo- 
dies are removed from the external surface of this por- 
tion, and the muscular fibres are also removed from 
the internal, a very thin membrane only remains^ 
which is very different from that which is left between 
the rings, when the fleshy substance is removed from 
that situation. 

The reason of the deficiency in the rings, at this 
posterior part, is not very obvious.^ It continues 
in the bronchia until the form of their cartilages is 
changed in the lungs : if it were only to accommo- 
date the oesophagus, during the passage of food, there 
would be no occasion for its extension to the bron- 
chia. 

At the bifurcation of the trachea, and on the 
tironchia, are a number of black coloured bodies^ 
which resemble the lymphatic glands in form and 
texture. They continue on the ramifications of the 
bronchia some distance into the substance of the 
lungs. Their number is often very considerable j 
and they vary in size from three or four lines in dia- 

* Dr. Physick hasudvanced the opinion that it enables a person to expel 
the mucus of the lungs by contracting the size of the trachea, and con- 
•equently increasing the velocity or impetus of the air. — Ed. 
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meter to eighteen or twenty. As lymphatic vessels 
have been traced to and from them during their course 
to the thoracic duct^ they are considered as lymphatic 
glands. 

SECTION n. 

Of the Lungs. 

Therb arc two of these organs : each of which oc- 
cupies one of the great cavities of the thorax. 

When placed together, in their natupl position, 
they resemble the hoof of the ox, with lis back part 
forward; but they are at such a distance from each 
other, and of such a figure, that they allow the medi- 
astinum and heart to intervene; and they cover every 
part of the heart anteriorly, except a small portion at 
the apex. 

Each lung fills completely the cavity in which it is 
placed, and every part of its external surface is in 
contact with some part of the internal surface of the 
cavity; hut when in a natural and healthy state, it is 
BOt connected with any part except the lamina of the 
mediastinum. One great branch of the trachea and 
of the pulmonary artery passes from the mediastinum 
to each lung, and enters it at a place which is rather 
nearer to the upper rib than to the diaphragm, anc^ 
much nearer to the spine than the sternum : at this 
place also the pulmonary veins return from the lungs 
to the heart. 

These vessels are enclosed in a membrane, which 
is continued over them from the.mediastinum, and ex- 
tended from them to the lung, ^hus covered, they 
constitute what has been called the Hoot of the Lung. 

When their covering, derived from the mediasti- 
num, is removed, the situation of these vessels ap- 
pears to be such that the bronchia are posterior, the 

Vol. II. 9 
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branches of the pulmonary artery are rather above 
and before^ and the veins below and before them. 

Each of these vessels ramifles before it enters into 
the substance of the lungs : the bronchia and the 
branches of the pulmonary artery send each a large 
branch downward to the inferior part of the lungs, 
from which the lower pulmonary veins pass in a di- 
rection nearly horizontal. In general, each of the 
smaller ramifications of the bronchia in the lungs is at- 
tended by an artery and a vein. 

Each lung is divided, by very deep fissures, into 
portions which are called Lobes. The right lung is 
composed of three of these lobes, and the left lung of 
two. 

The lungs are covered, as has been already stated, 
with the reflected portion of the pleura continued 
from the mediastinum, which is very delicate and al- 
most transparent. They have, therefore, a very 
smooth surface, which is kept moist by exudation from 
the arteries of the membrane. 

The Colour of the Lungs is different in different 
subjects. In children they are of a light red coV>ur; 
in adults they are often of a light gray; owing to the 
deposition of a black pigment in the substance imme- 
diately under the membranes which form their exter- 
nal surface. Their colour is often formed by a mix- 
ture of red and black. In this case they are more 
loaded with blood, and the vessels of the internal 
membranes being distended with it, the red colour is 
derived from them. 

The black pigment sometimes appears in round 
spots of three or fovr lines in diameter : under the 
external membrane it is often in much smaller por- 
tions, and sometimes is arranged inclines in the inter- 
stices of the lobuli, to be hereafter mentioned. It is 
also diffused in small quantities throughout the sub- 
sUnce of the lungs. 
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TThe source of this substance^ and the use of it, are 
unknown. 

The lungs are of a soft spongy texture; and, in 
animals that have breathed, they have always a consi- 
derable quantity of air in them. 

They consist of cells, which communicate with the 
branches of the trachea that ramify through them in 
every part. These cells are extremely small, and the 
membranes which compose them are so thin and deli-* 
Cftte, that if they are all filled by an injection of wax,^ 
thrown into the trachea, the whole cellular part of 
the lukig will appear like a mass of wax. If a cor- 
roded preparation be made of a lung injected iq this 
manner with force, the wax will appear like a con- 
cretion. 

These effects of injections prove that the mem- 
branes of which the cells are formed are very thin; 
and, of course, that their volume is very small when 
compared with the capacity of the cells. 

In those corroded preparations, in which the rami- 
fications of the bronchia are detached from the wax 
of the cells, these ramifications become extremely 
small indeed. 

If the lungs of the human subjects, or of animals 
of similar construction, be examined when they are 
inflated, their cellular structure will be very obvious, 
although their cells are so small that they cannot com- 
monly be distinguished by the naked eye. Each of 
the extreme ramifications of the bronchia appears to 
be surrounded by a portion of this cellular substance, 
which is gradually qistended when air is blown into 
the ramification. 

This cellular substance is formed into small portions 
of various angular figures, which are denominated 
Lobuli: these can' be separated to a considerable ex- 
tent from each other. They are covered by the pro- 
per coat of the lungs, wh'ich is extremely delbatc;, 
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and closely connected to the general covering derived 
from the pleura. Between the lobuli^ where they 
are in contact with each other, there is a portion of 
common cellular substance^ which is easily distin* 
guished through the membrane covering the lungs. 
This is very distinct from the cellular structure which 
communicates with the ramifications of the bronchia, 
and contains air; for it has no communication with the 
air, unless the proper coat of the lungs be niptured. 
If a pipe be introduced by a puncture of the exter- 
nal coat of the lungs, and this interstitial cellular 
membrane be inflated, it will compress the lobuli. 
This, cellular membrane is always free from adipose 
matter: it may be easily examiped in the lungs of the 
bullock. 

Upon the membranes which compose the air cells, 
the pulmonary artery and vein ramify most minutely; 
and it seems to have been proved within the last thir- 
ty years, by the united labours of chemists and phy- 
siologists, that the great object of respiration is to ef- 
fect a chemical process betw^een the atmospheric air, 
when taken into the air cells^ and the blood which 
circulates in these vessels. 

In addition to the blood vessels which thus pass 
through the substance of the lungs, there are several 
smaller arteries denominated Bronchial^ which arise 
either from the upper intercostal, or from the aorta 
itself: they pass upon the bronchia, and are distri- 
buted to the substance of the lungs. The veins which 
correspond with these arteries terminate ultimately in 
the vena azygos. 

The nerves of the lungs are small in proportion to 
the bulk of these organs. They are derived princi- 
pally from the par vagum and the intercostal nerves. 

The elasticity of the air cells of the lungs and of 
the ramifications of the bronchia which lead to them, 
appears by their rapid contraction after distention, 
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and by the force with which they expel the air which 
is used to inflate them when taken out of the thorax. 

The Thorax of the Forties. 

In the cavity between the lamina of the mediasti- 
num, where they approach each other from the first 
ribs^ is situated a substance which is denominated 
the 

Thymus Gland. 

This substance gradually diminishes after birth, so 
that in the adult it is oAen not to be found : and when 
it exists it is changed in its texture^ being much 
firmer, as well as greatly diminished. 

In the fcetus it is of a pale red colour; and during 
infancy it has a yellowish tinge. It generally extends 
from the thyroid gland, or a little below it, to the pe- 
ricardium. From its superior portion two lateral pro- 
cesses are extended upwards : below, it is formed into 
two lobes, which lie on the pericardium. 

If an incision be made into its substance, a fluid can 
be pressed out, which has a whitish colour, and coagu- 
lates upon the addition of alcohol. 

Although it is called a gland, no excretory duct 
has ever been found connected with it. 

The blood vessels of this body are derived from 
the thyroid branches of the subclavians, from the in- 
ternal mammaries, and the vessels of the pericardium 
and mediastinum. 

The Heart, 
And the great arteries which proceed from it, have 
8ome very interesting peculiarities in the foetus. 

In the septum between the two auricles, is a fora- 
men of sufficient size to permit the passage of a large 
quill, which inclines to the oval form, with its longest 
diameter vertical when the body is erect. On the 
kft side of the septum, a valve, formed by the lining 
membranes^ is connected to this foramen; and allows 
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9l free passage to a fluid moving from the right auricle 
to the left; but prevents the passage of a fluid from 
the left to the right. This structure is evidently cal- 
culated to allow some of the blood which flows into 
tlie right auricle from the two venae cavae to pass into 
the left auricle of the heart, instead of going into the 
right ventricle. As the contents of the left auricle 
pass into the left ventricle, and from thence into the 
9orta, it is obvious that the blood, which passes from 
the right auricle into the left through these foramen, 
must be transmitted from the system of the vena cava 
to the system of the aorta, without going through the 
lungs, as it tnust necessarily do in subjects who do not 
enjoy the foetal structure. 

TTie Pulmonary Artery and the Aorta 

Have a communication in the foetus, which is very 
analogous to the communication between the auricles 
of the heart. 

From the pulmonary artery, where it divides into 
the two great branches, another large branch conti- 
nues, in the direction of the main trunk, until it joins 
the aorta; with which it communicates at a small dis- 
tance below the origin of the left subclavian artery; 
In the young subject that has never respired, it ap- 
pears as if Uie pulmonary artery was continued into 
the aorta, and sent oiF in its course a branch on each 
side, much smaller than itself, to each lung. In sub- 

i*ects that have lived a few days, these branches to the 
ungs are much larger; and then the main pulmonary 
artery appears to have divided into three branches : 
one to each lung, and one to the aorta; but that which 
continues to the aorta is larger than either of the 
others. 

In the course of time, however^ this branch of the 
aorta is contracted^ so that no fluid passes through it; 
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and it has the appearance of a ligament, in which 
state it remains^ 

The course of the blood from the right ventricle, 
through the pulmonary artery, to the aorta below it» 
curve, is more direct than that from the left ventricle 
to the same spot, through the aorta at its commence- 
ment. The column of blood in the aorta below its 
curve is evidently propelled by the force of both ven- 
tricles : and this circumstance, although it seems to 
proceed merely from the state of the foetal lungs, is 
particularly calculated for the very extensive circula- 
tion which the foetus carries on, by means of the um- 
bilical arteries and vein in the placenta. 

The Lungs of the Fcetus 

Differ greatly from those of the adult. They appear 
solid, as if they were composed of the parenchymatous 
substance which constitutes the matter of glands, ra- 
ther than the light spongy substance of the lungs of 
adults. They differ also in colour from the lungs of 
older subjects, being of a dull red. 

They have greater speciflc gravity than water; 
but if air be once inspired, so much of it remains in 
them that they ever afterwards float in that fluid. 

The nature of the process of respiration, and its ef- 
fects upon the animal economy, particularly upon 
the action of the heart, appear to be much better un- 
derstood at this time than they were before the dis- 
covery of the composition of the atmosphere, by Dr. 
Priestley and by Mr. Scheele. The publications upon 
this subject, which have appeared since that period, 
namely, 1774, are therefore much more interesting to 
the student of medicine than those which, preceded 
them. Two of these publications ought to be parti- 
cularly noticed by him; namely, an essay, by Dr. Ed- 
ward Goodwyn, entitled, '*The ConneiCion of Lif« 
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with Rcspinitron 5'*— and the *• Phyiiological Re- 
searches of M. Bichat upon Life aod Death. Part 
Second.* 
The general doctrines respecting the oxygenation or 
decarbonization of the blood, and the absolute necessi- 
ty that it should take place to a certain d^ree in or- 
der to preserve life, are confirmed by a number of 
cases of malformation of the heart or the great ves- 
sels, in which the structure was such that a conside- 
rable portion of venous blood passed from the right 
side of the heart to the aortav without goins through 
the lungs. In these different cases, notwithstanding 
the structure was somewhat varied, the symptoms 
produced were very much alike; differing in the re- 
spective patients in degree only, and not in kind. 

The symptoms indicating this structure, are blue 
colour of the face, (such as generally accompanies 
suffocation,) extending more or less over the whole 
body, and particularly apparent under the nails of 
the fingers and toes; anxiety about the region of the 
heart; palpitation; laborious resniration ; sensations 
of great debility^ &c.: all of which are greatly aggra- 
vated by muscular exertion. These effects have ge- 
nerally appeared to be proportioned to the quantity 
of venous blood admitted into the aortic system. t 

When these appearances take place imniediatelj 
after birth, it is probable that they depend entirely 
upon malformation of the heart or great vessels; but 
when they commence at a subsequent period^ they are 

* The student will derive much information respecting the publications on 
this subject, prior to 1804, from Dr. Bostock's Essay on Respiration. — Since 
the publication of that essay several interesting papers on respiration have 
appemd, namely. Two Memoires by the late Abbe Spalanzani; — ** An In- 
quiry into the Changes induced on Atmospheric Air by the Germination of 
Seeds,** &c, by EUis; — ^two very important communicmtions by Messrs. Al- 
len and Pepys in the Transactions or the Royal Society of London for 1808 
and 1B09{ — and *< Farther Inquiries into the Changes induced on Atmo^he- 
ric Air." Also by Ellis. 

f Cases of this kind are related in several of the perio(Ucal publications on 
medical subjects. Two of them were described by the late Dr. William Hun- 
ter in the azth volume of Medical Observations and Inquiries, by a Socie^ 
of Physicians in London; one, (quoted by Dr. Goodwyn,) b in the Obs^w 
▼ationes Anatoniicse of Sandifort; and anoUier, by Dr. J. S. Dorsey, has lately 
been published in the first number of the New England Journal of Medicine 
and Sui^eiy. 
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cooirooiilT the effect of a diseased alteration in the 
lunss. They sometimes occur near the teroiiDatioii 
of fatal cases of pneumonia or catarrh; but a diffe- 
rent cause« which has not latterly been suspected, 
appears to have produced thorn io the following case» 
related by Dr. Marcet« in the first volume of the 
Edinburgh Medical and Physical Journal. 

The blue cotoar occurred in a young woman, twen- 
ty-one years of a^e, in whom it had never been ob- 
served before. It came on during an affection of 
the breast, and was attended with great pro^ration 
of strength and difAculty of breathing; as well as 
cough, oedema of the hands and feet, and several 
other sjmptoros. Abovt seven weeks after the com-* 
Biencement of these symptoms, she died; when it 
was ascertained by dissection, that there tooi no 
unnatural communication whatever between the ea- 
vities of the heart, arui that it$ valves were all m 
a perfect and natural etate. The lungs were free 
from tubercles, or any other appearance of disease. 
Their subatance seemed more compact than usuaU 
especially the left lung« although it did not sink in 
water; out they adhered every where to the inner 
mrface of the thorax^ to the diaphragm, and to the 
pleura covering the oertoirc/nim.— This case is the 
Rftore remarkable, because numberlesa instances 
have occurred, in which very large portions of the 
external surface of the lungs have been found, upon 
dissection, to adhere to the internal surface of the 
thorax, without the occurrence of such symptoma 
dnring life. 

It may be inferred, from a statement published by M« 
Dupuytren, in a late volume of the Proceedings of 
the Kational Institute of France, that the oxygena- 
tion or decarbonation of the Mood is much affected, 
in respiration, by an influence exercised by the 
nerves which are appropriated to the lungs. From 
his account it appears, that although the complete 
division of the eighth jpair of nerves produces aeatb 
after some time; yet in the horse, whose nerves are 
thus divided, life continues, and respiration goes 
on, from half an hour to ten hours; but his arterial 
blood is in a state of great disoxygenation or carbo- 
nati<m during this time. This fact is more reraarka- 
VoL. IL 10 



74 Effect of Fenou9 Blood on the Heart. 

ble» because venous b1oo(1» contained in a bladder 
expoHed to the open air, will become oxygenated or 
decarbonated. 

It is also asserted in another Memoir, read to the 
National Institute b^ Dr. J. M. Fniven9al$ that ani- 
mals, in whom the eighth pair of nerves has been di- 
vided, do not consume so much oxygen, or produce 
80 much carbonic acitl, by a considerable degree, as 
they did before the division of these nerves^ and that 
tlieir temperature is considerably reduced,* 

The eflfect, that venous blood occasions death, when it 
is admitted into the left ventricle of the heart, and the 
aorta, is truly important. Dr. Goodwin explained it 
by suscgesting that this blood was not sufficiently sti- 
mulating to produce the necessary excitement of the 
heart; but on this occasion one of his friends proposed 
to him the following question: Why does venous 
blood affect the left side of the heart in this injurious 
manner, when it appears to exert no noxious effects 
whatever on the right side of that organ? His repi j 
may be seen in a note at the 82d page of his Es^y, 
In the first edition. Bichat has offered a solution 
which completely resolves this difficulty, viz. *'The 
effect of venous bItMMl upon the heart is produced bj 
the presence of this blood in the proper, or coronarj 
arteries of that organ, and not in its great cavities.'' 
For the animation of the heart, like tnat of the other 
parts of the boily, depends upon the state of the blood 
in the arteries which penetrate its texture. t And 
while the heart acts, the blood of jhe coronary arte- 
ries will be the same with that of the left ventricle.— 
See Bichat's Researches, P. II. art 6, § 2. 

The French anatomists appear to entertain some pecu- 
liar opinions respecting the course of the bloiKl in 
the fcetus, which have a particular relation to the sub- 
ject last mentioned. VVinsIow, who paid great at- 
tention to the valve of Eustachius in the right auricle 
of the heart, was of opinion, that this valve was cal* 



* These Memoinaie republished in the Eclectic Repertoiy of Philadelphia. 
lot April and October, 1811. 

t It ii probable that the contents of the great caviUesof the heart have no' 
more effect upon its animation than the contents of the stomach and bowels 
have upon the aiumation of tfaoee organs. 
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calated for some important purpose in the fcettl eco- 
nomy.* AUh(iU{i;h his Jiy^Htthesis refecting its par« 
ticular use has not been retained by li4S countr^men^ 
many of them have adopted his general sentiment^ 
' 4ind among others Sabatier. Thai learned anatomist 
belipvfd that this valve, in the foetal state, serves 
to direct the blood of the inferior cava^ after its of" 
rival in the right auricle through the foramen ovale 
into the left auricle,- while the blood of the upper cava 
jpasees directly into the right ventricle. His o{Mnioa 
seems to be supptirted to a certain de«j;ree« 

1. By the diieGtion in which the two columns of 
blo<Hl entex the auricles Irum the two vena cavae. 

3. By the position of the £u!itachian valve. 

S. By (he ioramen ovale, when its valve is com - 
i)lete| as the paHsage through it from the right to the 
lefr, is at that time oblique^ and from below upwards. 

The theory of Sabatier appears to be this:— the um- 
bilical vein brin^ from the placenta blood which has 
a quality essential to the animation of the foetus. If 
there were no particular provision to the contrary, a 
large portion of this blood« after passing from the 
umbilical vein by the inferior cava into the rig^ 
auricle of the heart, would proceed by the right ven- 
tricle through the pulmonary artery and arterial ca- 
nal, into the aorta, below the origins of the caretiii 
and subclavian arteries; and consequently none of 
4t wjould pass to the head and upper extremities, but 
a considerable part would return a^in by the umbi* 
Ileal arteries to the placenta, without circulating 
through the bo«ly: wnile, on the other hand, the 
blood which passed by the carotid and subclavian 
arteries to the head and upper extremities return- 
ing from them to the heart by the superior cava^ 
might pass from the right auricle to the left auricle 
and ventricle and the aorta, and so to the head and 
upper extremities again, without passing through 
the placenta. But by means of this valve, the blood 
of the lower cava, and of course of the umbilical 
fein, is directed to the left auricle and ventricle 
and the aorta, by which a considerable portion of 
it will necessarily pass to the head and upper ex- 
tremities: while the blood which returns from these 

' See Memm of the Academy of Sciences for irif sod 1735. 
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parts by the superior caT^ must consequentir ptss 
frora the right aaricle into the right ventricle and 
pulmonary artery; from whence a laree portion of it 
will proceed through the arterial canal into the aorta 
beyond the carotids and sobclavians, and of this por- 
tion a considerable part will go to the placenta by the 
ombilical arteries, Babatier compares the course of 
the blood in the foetus to the course of a fluid in a 
tube which has the fonn of the numeral character 8.* 
-—If this doctrine be true, the progress of the blood 
in the fcetus and placenta is very analogous to that 
of the double circulation of the adult; the character 
8 answering equally well in the description of either 
subject. 

According to Sabatier, the blood of the placenta 
takes this peculiar course through the heart, m order 
that some of it may be carried to the head and upper 
extremities. But an additional reason may be sug- 
gested, which appears to be of great importance; 
namely, the suppljring of the coronary or proper ves- 
sels or the heart with some of the same blood. 

The heart of the adult» as has been before stated, 
cannot act without its proper or coronary arteries are 
supplied with arterial blood. The heart of the foetus 
performs a more extensive circulation than that of the 
adult» and» therefore, is probably in greater need of 
such blood. But unleMs the blood of the placenta pate 
through the foramen ovale into the left auricle and 
ventricle, and so to the aorta^ it cannot enter the corO' 
nary arteries which originate at the commencement 
of the aorta; for the blood which flows from the 
right side of the heart dirough the arterial canal, 
passes into the aorta at so great a distance from the 
orifices of the coronary arteries, that it certainly can- 
not enter them. 

The Ji^hole of this doctrine seems to be supported by 
a fact very familiar to accoucheurs, viz. the occur- 
rence of death in the foetus whenever the circulation 
through the umbilical cord is suspended during fifteen 
or twenty minutes; for as the placenta imparts to the 
fetal blood a quality essential to life, some arrange- 
ment seems necessary to provide for the e<|ual distri- 
bution of the blood which comes from this organ, and 

* See Sabatici^s Paper on this wbject, iu the Ifenoin of the Aeadeny of 
Sdenect» for 1774. 
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•etpecidlj for canning the requisite proportion of it 
to die substance of the heart. 



liife has existed for some time with a structure Tery 
different indeed from that which is oaUirai. In tlie 
series of elegant eneravin^ relatiiig to morbid ana- 
torn J, poblisned by Dr. Batllie, is tl^ representation 
of a heart, ia which the vena cavae opened into the 
fight auricle, and the pmlmonarj veiBS into the left 
auricle, in the usual manner; but the aorta arose 
entirely from the rifijht veotricie, and the pulmo- 
nary artery as completely from the left The ca- 
nal is arleriofust however, passed from the pulmonary 
^ierj to the aorta, and the foramen ovale exist- 
ed, in this case, it is evident, that the pulmonary 
artery must have carried back to Ike lungs the 
arterial blood which came from them by the pulmo- 
nary veins, with a small quantity of venous blood 
that pasted into the left auricle through the foramen 
ovale; and that the aorta must have returned to the 
body, the venous blood which just before had been 
brou{;ht from it by the venae cavse, with a small ad- 
dition of arterial blood that passed through the 
ductus arteriosus. Tet with this structure the child 
lived two months after its birth. 

A case, which had a stroiig resemblance to the 
foregoiag, occurred lately in Fhiladelphia, and was 
examin^ by the author of this work. The vena 
cavae terminated regularly in the right auricle, and 
the pulmonary veins in the same regular manner in 
(he left; but the pulmonary artery arose from the 
left ventricle, aud the aorta from die right. Tl^ere 
wa9 no communieaiioH between then vessda byaca* 
nalis arteriosus; but a large opening existed in the 
septum between the auricles. 

It is very evident, that, in this case also the pul- 
monary artery must have returned^ to the lungs the 
arterial blood as it came from them, and the aorta 
must have carried back to the general system the 
venous blood brought to the heart by the cavae; ex- 
cepting only those portions of the arterial and venous 
blood which must nave flowed reciprocally from one 
auricle into the other, and thqs changed their respec- 
tive situations. 
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The subject was about two rears and a half dlii. 
The heart was nearly double the natural size, and 
the foramen, or opening in tl>e septum tMftween the 
auricles, uas ei^ht or nine lines in diameter. The 
pulmonary artery was larger in proportion than the 
«or1a or the heart. 

With this organization, the child lived .to the a|^ 
above specified. His countenance was generalfy 
rather livid; and this colour was always much in- 
creased by the least irregularity of reHpiration. His 
nails were always livid. He sometimes appeared 
placid, but muie frequently in distress. He never 
walked, and seldom, if ever, stood on hid feet* 
"When sitting on the floor, he would sometimes puith 
himself about the n»om; but this muscular exertioa 
always greatly affected his respiration. He attained 
the size common to children of his age, and had ffene* 
rally a great appetite. For some weeks before death 
his legs and feet were swelled. 

It is probable that the protraction of life depended 
upon the mixture of the blood in the two auricles; and 
that they really were to be considered as one cavity* 
in this case. 



There seems reason to believe, that in adults of the 
common structure, there is no passage of blood front 
one auricle to the other, when the foramen ovale 
has remained open; because in several persons in 
whom it was found by dissection to have remained 
open, there were no appearances during life, that in- 
dicated the presence of disoxygenated blood in the 
aortic system. It is probable, that the small size 
of the foramen ovale, the valvular structure which 
li;enerally exists there, and the complete occupation 
of the left auricle by the blood flowing from. the pul- 
monary veins, prevent the passage of blood from tha 
right auricle to the left, in such persons; whereas, ia 
the case in question, the opening between the auricles 
was very large indeed, and there was no appearanca 
of a valve about it 



Although it be admitted, that in adults with the 
iMraman ovale penrioas, there^is no transmisiion of 
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blood from the rip;ht to the left auricle; there is every 
reafton to believe, that this transmission goes cia 
steadily in the fostus. To the arguments derived 
from the structure and the nature of the case, it 
may be added, that' the pulmonary veins, in the 
foetal state, carry to the left auricle a quantity of 
blood, not sufficient to fill it; while the vena cave 
carry to the right auricle, not only the whole blood 
t)f the body, but of the umbilical conl and pla- 
centa : some of which must flow into the unfilled 
left auricle, when the right auricle becomes fully dis* 
tended. 



The question, how far the functions of the heart and 
lungs are dependent upon the brain, is very impor- 
tant, and has often been agitated with great zeal. 
In favour of the opinion that the motions of the 
heart are independent of the brain, may be stated 
the numerous cases in which the brain has been de- 
ficient in children, who have notwithstanding lived 
the full period of utero-gestation, and even a short 
time after birth, and have arrived at their full size, 
with every appearance of perfect vigour and action 
in the heart. In support of the doctrine, that the 
^ action of the heart is immediately dependent upon 
the brain, it may t)e observed, that no organ of the 
btnly appears to be so much influenced by passions 
and other mental affections as the heart. These 
contradictory facts have occasioned this question to 
be considered as undecided, if not incapable of solu- 
tion; although Cruikshank and Bichal* have stated 
circumstances very favourable to the opinion that 
tfie motions of the heart are independent of the 
brain. ' 



This question seems now to be settled by the ex- 
periments of Dr. LegalioiSf a physician of Paris, 

• See Cimkibuik's Experiments on theNervesand Spinal Mairow of living 
Ammsbt London Philosophical Transactions for 1795. The eighth ezpenmenC 
has a particular relation to this subject. Bichafs Researches, part 2, article 9« 
The Abbe Fontana has conndered this subject in his Treatise on the Venom 
ol the Viper» vqL ii. page 19^ English translation; and ako in some of his 
oilier worib. 
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which prore* that in animals who have soffered de- 
tapitatum, the action of the heart does not cease at 
an immediate consequence of the removal of the 
held; but its cessation is an indirect effects induced 
bj the suspension of respiration. That respiration 
b immediately affected by decapitation, and depends 
vpoti the influence of the brain transmitted throosh 
the eighth pair of nenres. That the action of the 
heart will continue a long time after decapitation, 
if inflation of the lungs, or artificial respirationt be 
performed; but, en the contrary, if thk spinal mar' 
row be destroyed, the action ot the heart ceases irre- 
coverably. 

The inference from these experiments seems very 
conclusive, that the Spinal Marrow^ and not the 
brain, is the source of the motions of the heart 

It appears also b^ some of the experiments, that 
the power of motioi;i in the trunk of the body, is de- 
rived from the spinal marrow; and that, when this 
organ is partially destroyed, the parts which receive 
nerves £roro the destroyed portion soon cease to live. 
By particular management of the spinal marrow, one 
/ part of the body can be preserved alive for some time 
after the other parts are dead. 

These experiments of Dr. Legallois commenced in 
1806 or IBOr, and were communicated to the Impe- 
rial Institute of France, in 1811. The committee 
of that body, to whom they were referred, namely, 
Messrs. Humboldt, Hall£, and Percy, reported that 
the experiments had been repeated before them, at 
three uiflerent meetings of several hours each; and 
that, to allow themselves sufficient time for reflec- 
tion, they suffered an interval of a week to take place 
between the meetings. The committee believe these 
• experiments to have proved, 

1st. That the principle upon which all the move- 
ments of inspiration depend, has its seat about that 
part of the medulla oblongata from which the nerves 
of the ^jxhth pair arise. 

2d. That the principle which animates each part of 
the trunk of the body, is seated in that portion of the 
spinal marrow from which the nerves of tne part arise. 

S. That the source of the life and strength of the 
heart is also in the spinal marrow; not in any distinct 
portion/ but in the whole of it 
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4tb. That the great sympathetic nerve is to be consi- 
dered as originating in the spinal marrow, and that the 
particular character of this nerv<^ is to place each of 
the parts to which it is distributed under the irnmedi- 
ate influence of t(ie whole nervous power. 

The interesting memoir of Dr. Le^allois is confirmed to a 
certain degree by a communication of B. C. Brodie to 
the Rojal Society of London in 1810, in which are de- 
«tailed many very interesting experiments which induced 
the author to conclude, — 

That the influence of the brain is not directly neces« 
sary to the action of the heart; and 

That when the brain is injured or removed, the action 
of the heart ceases, only because respiration is under its 
influence; and if, under these circumstances, respira- 
tion is artificially produced, the circulation will still 

. continue. 

These various experiments apply particularly to the cases 
in which the brain is deficient The effects of me^ital 
agitations on the heart are likewise reconcilable to tlie 
theory which arises out of them. ^ But they throw no 
li^t on the question why the motions of the heart are 
so perfectly free from the influence of the will: and 
althoueh they seem to prove incontestably that the mo- 
tion of the heart is independent of the brain, it ought 
to be remembered that in certain diseased states of the 
brain, where that or^an appears to be compressed, the 
action of the heart is often very irregular, and its con- 
tractions' less frequent than nsnaU 
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SYSTEM OF ANATOMY. 

PART vin. 



OF THE ABDOMEN. 

The lowermost of the two great cavities of the 
trunk of the body is called Mdomen. The pelvi» 
may be considered as a chamber of this cavity, al- 
though its structure is very different. 

CHAPTER I. 

A GENERAIi VIEW OF THE ABDOMEN AND PELYIS AND 
THEIR CONTENTS, WITH AN ACCOUNT OF THE PE- 
RITONEUM. 

SECTION I. 

Of the Abdomen. 

This great cavity occupies more tha» half of the 
space enclosed by the ribs, and all the interior of the 
trunk of the body below the thorax. 

It is formed by the diaphragm, supported by the 
lower ribs; by a portion of the spine; by the vari- 
ous muscles which occur between the lower margin of 
the thorax and the upper margin of the ossa innomi- 
nata: and by the ossa innominata, which contribute, 
for the purpose, the costae of the ossa ilia, as well as 
the pelvis. 
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The general figure of this cavity partakes oi the 
figure of the lower part of the trunk of the body; 
with these exceptions, that the diaphragm makes it 
arched or vaulted above, that the spine and psoe 
muscles, &c. are rather prominent on the posterior 
surface, and that the lower part corresponds with the 
costSB of the ossa ilia and with the pelvis. 

To acquire a precise idea of this cavity, it is ne- 
cessary first to study the bones concerned in its struc- 
ture, in their natural situation in the skeleton; and 
then the muscles, which form 80 large a part of it. 

The arrangement of the tendons of some of these 
muscles, with a view to complete the cavity, is parti- 
cularly interesting; as that of the external oblique 
where it forms the crural arch.^ The ligaments of 
the pelvis and the levatores ani muscles, as they also 
contribute to the formation of the cavity, and have 
an influence upon its figure, should likewise be at- 
tended to. 

In the walls of the cavity, thus constructed^ there 
are many foramina by which the viscera and other 
contained parts communicate externally; but few of 
them pass directly into the cavity; for, like the tho- 
rax, there are no vacuities in it exterior to the con- 
tained organs. 

Three of these foramina are in the diaphragm. 
One for the transmission of the aorta, another for the 
vena cava, and a third for the o&sophagus. Below, 
there is an aperture at each of the crural arches, for 
the transmission of the great femoral vessels; in each 
of the ligamentous membranes, which close the fora- 
men thyroideum, for the obturator vessels and nerve; 
and at the sacro sciatic notches^ for nerves and blood 
vessels. 



* See the account of this tendon, yoL i. in the description of the << Obli- 
quus Descendens Externus." 



84 Canstruetian of the Jlhdomm. 

There are also two apertures at the bottom of the 
pelvis, for the orifice of the rectum and of the ure- 
thra. In th9 tendons of the external oblique muscles 
are two orifitces, covered by the integuments, for the 
spermatic cords; and, in the fcetal state, one for the 
umbilicateord. « 

The apertures in the tendons, and under their 
edges, for the transmission of the spermatic cords, 
and the blood vessels, &c. are not be considered as 
simple perforations made abruptly; but the edges of 
these foramina are formed by tendinous membranes 
^ turned inwards and continued so as to compose a cy- 
lindrical tube, which becomes gradually so thin that it 
cannot be readily distinguished from the cellular nrem*- 
brane with which it is connected.^ The blood ves- 
sels, &c. pass along this tube before they go through 
the apertures. 

It IS evident from the construction of this cavity, 
that it is essentially different from the thorax. It has 
no power of spontaneous dilatation whatever: it yields 
passively to the distention of the stomach and intes- 
tines, during deglutition, and when air is extricated 
from the aliment, &c.; but it is particularly calculated ' 
for compressing its contents by the contraction of the 
muscles which compose it. The diminution of its ca- 
pacity, which is thus effected, not only takes place to 
a great degree, but occasionally with great force. 
The diaphragm and the abdominal muscles may be 
considered in some measure as antagonists of each 
other. When the diaphragm descends, if the abdo- 
minal muscles are passive, they are distended by the 
contents of the abdomen, which are forcibly pressed 
from above: but if the abdominal muscles act at the 
same time, an effort to diminish the cavity in every 

* The student of anatomy, when engaged with this subject, will be 
gratified hj the ezaminatioD of Mr. Amej Co(^>er'8 plates rehiting to 
Eernis. 
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liirection takes place^ and the contained parts are 
compressed with more or less force according to the 
exertion made. This will be very evident upon ex- 
amining the situation of the diaphragm and of the ab- 
dominal muscles. When their force is considered^ it 
will also be very obvious that the various outlets of 
the cavity are constructed most advantageously; other- 
wise hernia or protrusion of its contents would be a 
daily occurrence. 

The abdomen contains^ 1st. The Stomach and the 
whole Intestinal Tube, consisting of the small and 
the great intestines. 

2d. The .Assisting Chyhpoietic Viscera^ — the 
Liver^ the Pancreas and the Spleen. 

3d. TJie Urinary Organs^ — the Kidneys^ the Ure- 
ters, and the Bladder. To which should be added 
the OlandulaB Renales. 

4th. The Organs of Generation in part: those of 
the female sex being almost wholly included in the 
pelvis; and those of the male being situated partly 
within and partly without it. 

5th. The Peritoneum and its various processes^ 
The Mesentery, Omentum^ &c. 

6th. j1 portion of the Aorta^ and almost the whole 
of the Inferior Cava, and their great ramifications; 
with such of their branches as are appropriated ta 
the Viscera of the Abdomen and Pelvis. 

7th. Those portions of the Par Vagum andlnter^ 
costal JSTerves which are appropriated to the cavityj 
and portions of some of the nerves destined to the 
lower extremities. 

8th. The lower part of the Thoracic Duct, or the 
Great Trunk of the Absorbent System^ with the large 
branches that compose it, and the glands connected 
with them: and also those absorbent vessels called 
JLacteals, and their glands. 

As the cavity of the abdomen has no natural divi- 
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sions^ anatomists have divided it by imaginary lines 
into various regions, with a view to precision in their 
accounts of the situation of the different contained 
parts. Thus, 

They have, very generally, agreed to apply two 
transverse lines to form three great divisions ; viz. the 
Upper y Middk and Lower: and they have also agreed 
that each of these divisions shall be subdivided into 
three regions. 

The three regions of the uppermost division are 
defined with some precision. Those on each side, 
which are called the Bight and Left Hypochondriac 
regions^ occupy the spaces immediately within the 
lower ribs and their cartilages; while the middle 
space, included within the margins of these cartilages, 
and a line drawn from the lower edge of the thorax 
on one side to that on the other, is denominated the 
Epigastric region. 

The boundaries of the regions below are less pre- 
cisely defined. 

Many anatombts have fixed the two transverse lines 
above mentioned at an arbitrary distance above and 
below the umbilicus: some choosing for this puroose 
two inches, and others a hand's breadth. As these 
distances will occupy different proportions of the ca- 
vity in persons of different stature, other anatomists, 
with a view to avoid this inconvenience, have pro- 
posed to connect these lines with certain fixed points 
of the skeleton. 

It is of importance that the boundaries of these re- 
gions should be fixed, and therefore the proposition 
of Sabatier may be adopted; namely. To draw the 
upper transverse line from the most inferior part of the 
lower margin of the thorax, on one side, to the cor- 
responding part on the opposite side; and the lower 
transverse line from the uppern^ost part of the spioe 
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of one ilinm to the same part of the other. These 
lines will mark the three great divisions. If^ then^ 
two parallel lines are drawn directly upwards, one 
fromieach of the superior anterior spinous processes^ 
of the ilium until it touches the lower margin of the 
thorax, they will divide each of the two lower divi- 
sions of the abdomen into three regions. The centre 
of the middle division is the umbilical, and on eack 
side of it is the right and left lumbar region. The 
middle of the lower division is the hypogastric; and 
on each side of it the right and left iliac region. 

It is true^ that the three middle regions of the ab- 
domen will be made very small by the vicinity of the 
transverse lines to each other; but the advantages de- 
rived from a principle which is similar in its appli- 
cation to all subjects^ fully compensates for this incon- 
venience. 

There are therefore nine of these regions; namely^ 
The Epigastric and the two Hypochondriac: the Um- 
bilical, and the two Lumbar: the Hypogastric, and 
the two Iliac regions.^ And it should be added, that 
Uie space immediately around the end of the sternum 
is sometimes called the Scrobietdus Cordis^ and the 
space immediately within the os pubis, the Begio 
Pubis. 

These different regions aVe generally occupied in 
the following manner: The liver fills nearly the 
whole of the right hypochondriac region, and extends 
through the upper part of the epigastric region into 
the left hypochondriac. The stomach occupies the 
principal part of the epigastric region, and a conside- 
rable portion of the left hypochondriac. The spleen 
is also situated in the left hypochondriac region. 

^ It 18 to be observed that the lateral regions of the middle and lower 
diviflioiiB of the abdomen are named differently by different writers. 
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That portion of the intestinal tube^ which is composed 
of small intestines^ is generally found in the umbilical^ 
the hypogastric^ and the iliac regions; and when the 
bladder is empty^ in the pelvis. But the duodenum, 
or first of the small intestines, which proceeds imme- 
diately from the stomachy is situated in the epigastric 
and umbilical regions. The great intestine com- 
mences in or near the right iliac region^ and i^scends 
through the right lumbar to the right hypochondriac 
region. It then crosses the abdomen, passing through 
the lower part of the epigastric, or upper part of the 
umbilical to the left lumbar region: from this it con- 
tinues into the left iliac region, and curves in such a 
manner that it finally arrives at the middle of the 
upper part of the os sacrum, when it descends into 
the pelvis, and, partaking of the curvature of the last 
mentioned bone^ continues to the termination of the 
OS coccygis. 

In the back part of the epigastric region, and very 
low down in it, is situated the pancreas. The kid- 
neys lie in the most posterior parts of the lumbar re- 
gions, and from each of them is continued a tube or 
duct, called Ureter, that passes into the pelvis to con- 
vey the urine to the bladder. This viscus, in males^ 
is in contact with the last portion of the great intes^ 
tine called the Rectum, and with it occupies almost 
all the cavity of the pelvis; while in females, the 
uterus and its appendages are situated between this 
intestine and the bladder* 

In the posterior part of the abdomen, in contact 
with the spine^ is the aorta. This great blood vessel 
passes from the thorax between the crura of the dia- 
phragm, and continues down the spine until it ap- 
proaches ' towards the pelvis, when it divides into 
two great branches called the Iliac Arteries. Each 
of these great branches divides again^ on the side 
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of the pelvis, into two; namely, the External Utac, 
which passes under the crural arch to the thigh, and 
the Internal Iliac, or Hypogastric^ which descends 
into the cavity of the pelvis. 

Soon after the arrival of the aorta in the abdomen 
it gives off two large branches. The first, which is 
called the Coeliac, is distributed to the liver, the sto- 
mach, and the spleen : the second, called the Supe- 
rior Mesentericy is spent upon the intestines. Lower 
down in the abdomen, it also sends off a small branch 
for the intestines,, called 'Inferior Mesenteric. Be- 
sides these vessels for the chylopoietic viscera, the 
aorta sends off a large branch, called Emutgent, to 
each kidney. 

The inferior or ascending vena cava is situated on 
the right of the aorta, in front of the spine. It is 
formed below by the union of the iliac veins, and in 
its progress upwards, it receives the emulgent veins, 
which correspond to the arteries of the kidneys ; but 
it receives in its course no veins which correspond di- 
rectly with the cGBliac and mesenteric arteries. The 
smaller veins, that answer to the branches of these 
arteries, unite and form one large vein, which goes to 
the liver, and is called (from the part of that viscus 
at which it enters,) Fena Portarum. From the liver 
three large veins pass into the vena cava, and deposite 
there the blood of the vena portarum, after it has fur- 
nished materials for the secretion of bile. The vena 
cava, in its passage upwards, is in close contact with 
the posterior thick edge of the liver : it often passes 
along a deep groove in this edge, and sometines it is 
completely surrounded by the liver in its course. 
The veins of the liver enter the vena cava at this 
place, and of course they are not to be seen without 
dissection. Immediately after leaving the liver, the 
vena cava passes through an aperture in the tendinous 

Vol. II. 12 
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centre of the diaphragm to uuite itself to tlie right 
auricle of the heart. 

SBCTIOK II. 

Of the Peritoneum. 

Tub abdomeD, thus constructed and occupied^ 19 
lined by a thin firm membrane called Peritoneum, 
which is extremely smooth on its internal surface^ and 
is immediately connected with the cellular substance 
exterior to it. This membrane adheres closely to the 
anterior, lateral^ and superior portions of the surface 
of the abdomen; and is extended from the posterior 
surface so as to cover^ more or less completely^ the 
viscera of the cavity. Those viscera which are in 
close contact with the posterior surface of the abdo- 
men^ as some portions of the large intestine are co- 
vered only on their anterior surfaces^ and are fixed in 
their precise situation by the peritoneum; which ex- 
tends from them to the contiguous surface of- the ca- 
vity^ and adheres where it is in contact^ so as to pro- 
duce this effect. 

Other viscera^ which are not in close contact^ but 
moveable to a distance from the posterior surface of 
the abdomen^ are covered by this membrane^ which is 
extended to them from the surface ; and this extend- 
ed portion forms an important part of the connexion 
between the viscus and the cavity in which it lies. 
This connecting part is called Mesentery^ when it thus 
passes to the small intestines; Mesoeohn, when it 
goes to the colon^ one of the larger intestines; and 
lAgamentj when it passes to some of the other vis- 
cera. 

The peritoneum is a complete but empty sac^ which 
is fixed in the abdomen anterior to the viscera. The 
anterior portion of this sac forms the lining to the an- 
terior and lateral parts of the surface of the abdomen : 



Hie Peritoneum. 91 

the posterior portion covers the viscera^ and forms 
the mesentery^ mesocolon^ and ligaments above de- 
scribed. 

It necessarily follows that the mesentery and the 
other similar processes are mere plaits or folds of the 
sac^ which invests the viscera; and that they must 
consist of two lamina; and as the blood vessels, nerves^ 
and absorbents^ are all posterior to the peritoneum^ 
they naturally pass between these lamina of the me- 
sentery* 

Some of the viscera are much more completely in- 
vested with the peritoneum than others. The sto- 
machy liver; and spleen are almost completely sur- 
rounded by it; and it is said to form a coat for each 
of these viscera* That portion of the smaller intes- 
tinal tube, which is called jejunum and ileum^ and 
the transverse portion of the large intestine, called 
the arch of the colony are invested by it in the same 
way. But a considerable portion of the duodenum 
and the pancreas is behind it. The lateral portions of 
the colon are in close contact with the posterior sur- 
face of the abdomen, and the peritoneum only covers 
that portion of their surfaces which looks anteriorly 
towarids the cavity of the abdomen, and is not in con- 
tact with its posterior surface. 

The urinary organs are not much connected with 
the peritoneum. The kidneys appear exterior to it, 
and behind it: the bladder of urine is below it, and 
has but a partial covering from it, on its upper por- 
tion. 

The peritoneum, which covers the stomach, is ex- 
tended from the great curvature of that organ so as 
to form a large membrane, which descends like an 
apron before the intestines. This pi*ocess of perito- 
neum is composed of two lamina, so thin and delicate 
as to resemble cellular membrane, which^ after ex- 
tending downwards to the lower part of the addomen, 
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are turned backwardd^ and upwards^ and proceed in 
that direction until they arrive at the colon^ whicb 
they enclose^ and then continue to the back of the ab- 
domen, forming the mesocolon. The part of this pro* 
cess which is between the stomach and the colon^ i» 
called Epiploon or Omentum. 

This extension of a membrane, from the surface of 
a cavity which it lines, to the external surface of a 
viscus in that cavity, is called, by some anatomists, 
" reflection;'^ and the technical term reflected mem-^ 
brane is therefore applied to a membrane distributed 
like tiie peritoneum* 

It must be evident that this distribution of the pe^^ 
ritoneum is very complex, and that it is not easy to 
form an accurate conception of it from description,, 
but it can be readily understood by demonstration; 
therefore no farther account of its arrangement wilF 
now be attempted, but each of its processes will be. 
considered with the organs to which they are parti- 
cularly subservient. 

That portion of the peritoneum which lines the ab- 
domen, and covers the viscera, is thin and delicate, 
but very firm. It yields to distention, as in pregnan- 
cy, ascites, &c., and again recovers its dimensions. It 
was formerly thought to be composed of two lamina,^ 
but this cannot be proved. The internal surface of 
this membrane is very smooth, and highly polished; 
and from it exudes a liquor which is well calculated 
for lubi:ication, and barely sufficient to keep the sur- 
face moist during health; but sometimes it is very 
abundant, and occasions the aforesaid disease — ascites. 
This fluid appears to exude from the surface of the 
peritoneum when it is compressed in a Uving animal, 
or in one recently dead. It is probably efliised from 
the extremities of arteries, for an effusion takes place 
when water is injected into these vessels. 

The peritoneum abounds with absorbent vessels, 
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and therefore possesses the power of absorption^to a 
great degree. This power may be inferred, not only 
from the spontaneous removal of the fluid of ascites^ 
but if milk and water be iptroduced into the abdomen 
of a living animal^ through a puncture, it will also dis- 
appear. 

The blood vessels of the peritoneum are derived 
from those which supply the neighbouring parts* 
Nerves have not yet been traced into it, and it has lit- 
tle or no sensibility. 

This membrane supports the viscera of the abdo- 
men in their proper situations; and also forms a sur- 
face for jthem, and for the cavities which contain them,. 
wo smooth and lubricated, that no injury can arise 
from their friction. 

The cellular substance, by which the peritoneum is 
connected to the contiguous parts, is very different in 
different places. It is very short indeed between this 
membrane and the stomach and intestines, and also be^ 
tween it and the tendinous centre of the diaphragm. 
Between the peritoneum and the muscles generally, 
it is much longer*. When it covers the kidneys and 
the psoas muscle, it is very lax and yielding. About 
the kidneys a large quantity of adeps very commonly 
collects in it. On the psoas muscle it yields with but 
little resistance to the passage of pus, or any other ef- 
fused fluid, as in the case of the psoas abscess. 
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CHAPTER II. 

OF THE (ESOPHAGUS, THE STOMACH; AND THE IN- 
TESTINES. 

SECTION 1. 

Of the (Esophagus* 

The (Esophagus is a muscular tube which passes 
from the pharynx to the stomachy and is so intimately 
connected with the stomachy that it will be advanta- 
geous to the student to attend to its structure immedi- 
ately before he engages in the examination of that 
important organ. 

The pharynx has been lately described* as com- 
posed of a varied stratum of muscular fibres, lined by 
a membrane which is continued from the internal sur- 
face of the nose and mouth. From the pharynx the 
cesophagus passes downwards between the trachea and 
the vertebrae. After the bifurcation of the trachea^ 
it proceeds in contact with the spine^ between the la- 
mina of the mediastinum^ to the diaphragm^ which it 
passes through; and then terminates in the stomach. 

The (Esophagus is a flexible tube^ which, when dis- 
tended; is nearly cylindri(^al. It consists of a muscu- 
lar coat externally; and an internal tunic evidently 
continued from that of the pharynx. These coats are 
connected by a cellular substance called the JSTervous 
Caatf which is remarkably loose; and allows them to 
move considerably upon each other. The muscular 
coat; which is very distinguishable from that of the 
pharynx; consists of two substantial strata of fibres; 

♦ See page 87. 
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^i the exterior of which is nearly longitudinal in its di- 

- rection^ and the interior circular or transverse. 

The internal coat of the oesophagus, resembling 
that of the fauces, is soft and spongy. It is covered 
with a very delicate cuticle, which Haller supposed 
to be too tender to confine the matter of variolous 
' pustules, as he had never found these extending into 

the (Bsophagus. It is very vascular, and abounds 
with the orifices of mucous follicles, from which is 
constantly poured out the mucus that is spread over 
this surface. When the oesophagus is not distended, 
many longitudinal plaits are found in this membrane 
by the contraction of the circular or transverse fibres 
exterior to it. These plaits are calculated to admit 
readily of the distention which is requisite in deglu- 
tition. This tunic is continued from the lining mem* 
brane of the pharyn^c above, and terminates below in 
the villous coat of the stomach ; from which; however, 
it is very different. 

The blood vessels of the oesophagus come from 
those which are in the vicinity. The nerves are de- 
rived from the eighth pair. The lymphatic vessels 
are very abundant. 

In the neck the oesophagus inclines rather to the 
left of the middle line. As it proceeds down the 
back between the lamina of the mediastinum, it pre- 
serves the same course to the fourth dorsal vertebra, 
when it assumes the middle portion and proceeds 
downwards, with the aorta to its left, and the pericar- 
dium before it. About the ninth dorsal vertebra it 
inclines again rather to the left, and somewhat for- 
ward, to arrive at the aperture in the diaphragm 
through which it passes. 

Throughout this course it is connected by cellular 
membrane to the contiguous parts; and this investiture 
of cellular membrane has been called its External 
Coat. 
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While the oesophagus is in the posterior mediasti- 
num it is in contact with several small absorbent 
glands^ especially when it first assumes a situation to 
the right of the aorta. These glands were formerly 
believed to be particularly connected with this tube> 
but they are now considered as belonging ta the ab- 
sorbent system. They are sometimes greatly en- 
larged. 

SECTION II. 

Of the Stomach. 

This most important organ, which occasionally ex- 
erts a powerful influence upon every part of the body^ 
appears very simple in its structure. 

It is a large sac^ which is so thin when much in- 
flated, that at first view it seems membranous^ but 
upon examination is found to be composed of several 
lamina or coats^ each of a different structure. It is of 
considerable lengthy^ but incurvated. It is much 
larger at one extremity than the other, and changes 
so gradually in this respect, that it would appear co- 
nical, if it were straight. It is not, however, strictly 
conical, unless it is greatly distended; for when mo- 
derately distended, a transverse section is rather oval 
than circular. It is, therefore, considered as having 
two broad sides or surfaces, and two edges, which 
are the curvatures. It has been compared by the 
anatomists of different nations to the wind sac of 
the musical instrument called the bagpipe.^ The 
orifice in which the c&sophagus terminates is at a 
small distance from its largest extremity, and is 
called Cardia. The orifice which . communicates 

* The student ought not to attempt to acquire an idea of the fonn of the 
lAomach without demonstration, for a view or one moment will be more ser- 
▼ioeable than a long description. 
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with the intestines is at the termination of ite^mall 
incurvated extremity^ and is called the Pylorw. 

The two ends of the stomach being thus very dif- 
ferent in size^ are denominated the great and small 
extremities* The two curved portions of the surface 
are also called the great and small curvatures. The 
two flat portions of the surface, or the broadsides^ are 
called the anterior and posterior surfaces. 

The situation of the stomach in the abdomen is 
nearly transverse: it lies principally in the left hypo- 
chondriac and epigastric regions^ immediately below 
the liver. The great extremity of the stomach is in 
the left hypochondriac region^ and the lesser extremi- 
ty in the epigastric region^ under the left lobe of the 
liver. The upper orifice^ or Cardia^ is nearly oppo- 
site to the body of the last dorsal vertebra; and owing 
to the curved form of the stomach, the other orifice^ 
or Pylorus, is situated at a small distance to the right 
of that bone, and rather lower and more forward than 
the cardia: both orifices being in the epigastric re- 
gion. .The position of the stomach is oblique in two 
respects; it inclines in a small degree from above 
downwards, from the left to the right; and it also in- 
clines downwards and forwards, from behind. Its two 
orifices are situated obliquely with respect to each 
other; for, if the stomach, when placed with its small 
curvature upwards, were divided into two equal parts 
by a vertical plane passing lengthways through it, 
they would be found on different sides of the plane. 

As the oesophagus terminates in the stomach imme- 
mediately after it has passed through an aperture of 
the diaphragm, it is evident that the stomach must be 
somewhat fixed at that place ; but it is more movea- 
ble at its other orifice; for the extremity of the duo- 
denum, into which it is continued, is moveable. 

The stomach is connected to the concave surface 
Vol. II. 13 
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of the liver by the reflexion or continuation of tfie 
peritoneum which forms the lesser omentum. This 
membrane^ after extending over each surface of the 
stomachy continues from its great curve in the form of 
the large omentum^ and connects it to different parts, 
especially to the colon. There are likewise folds of 
the peritoneum, as it passes from the diaphragm and 
from the spleen to the stomach, which appear like li- 
gaments. 

^Notwithstanding these various connexions, the sto- 
mach undergoes considerable changes in its position. 
When it is nearly empty, and the intestines are in 
the same situation, its broad surfaces are presented 
forwards and backwards; but when it is distended, 
these surfaces are presented obliquely upwards and 
downwards, and the great cu rvature forwards. When 
its anterior surface is presented upwards, its orifices 
are considerably influenced in their direction, and the 
oesophagus forms an anglq with the plane of the sto- 
mach. 

. The stomach is composed of four dissimilar lamina, 
which may be demonstrated by a simple process of 
dissection. 

There is first a coat or external covering continued 
from the peritoneum : within this, and connected to 
it by delicate cellular substance, is a coat or stratum 
of muscular fibres: contiguous to these fibres, inter- 
nally, is a layer of dense cellular substance, called a 
nervous coat; and last is the internal coat of the sto- 
mach, called villous or fungous, from the structure of 
its surface. 

The external or first coat of the stomach, as has 
been already stated, is continued from the concave 
surface of the liver to the lesser curve of the stomach 
in two delicate lamina, which separate when they ap- 
proach the stomach, and pass down, one on each side 
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^4t, adhering firmly to it in their course: at the op- 
posite curve of the stomach they again unite to form 
the great omentum. The stomach is therefore closely 
lavested by the peritoneum on every part of its sur- 
face except two strips, one at the ksser and the other 
at the greater curvature. These strips or uncovered 
places are formed by the separation of the lamina 
ebove mentioned, which includes a triangular space 
bounded by the stomach and these two lamina. In 
these triangular spaces, at each curvature of the sto- 
mach, are situated the blood vessels which run along 
the stomach in those <lirections, and also the glands 
which belong to the absorbent vessels of this viscus. 
The peculiar arrangement of the lamina at this place 
is particularly calculated to permit the dilatation of 
the stomach. When it is dilated, the lamina are in 
close contact with its surface, apd the blood vessels 
being in the angle formed by the adhesion of the two 
lamina to each other, are so likewise : when it con- 
tracts, the blood vessels appear to recede from it, and 
the lamina are then applied to each other. 

Where tke peritoneum thus forms a coat to the sto- 
mach, it is stronger and thicker than it is between 
the liver and stomach. In a recent subject it is very 
49mooth and moist, but so thin that the muscular fibres^ 
bleod vessels, &c. appear through it. If it is careful- 
ly dissected from the muscular coat, it appears some- 
what flocculent on that surface which adhered to the 
muscular fibres. It seems to be most abundantly fur-i 
nbhed with serous vessels ; but it has been asserted 
by Mascagni and Soemmering, that a large proportion 
of its tei^ture consists of absorbent vessels. The cel- 
lular substance which connects this to the muscular 
coat appears no way different from ordinary cellular 
membrane. 

The Muscular Coat of ^ the stomach has becii dct 
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scribed very differently by respectable anatomists; 
some considering it as forming three strata or fibres^ 
and others but two. If the stomach and a portion of 
the oesophagus attached to it be moderately distended 
with air^ and the external coat carefully dissected 
away^ many longitudinal fibres will appear on every 
part of it; that evidently proceed from the oesophagus: 
these fibres are particularly numerous and strong on 
the lesser curvature of the stomach. — ^Beside the lon- 
gitudinal fibres, there are many that have a circular 
direction^ and these are particularly numerous towards 
the small extremity; but it has been doubted whether 
there are any fibres in the muscular coat of the sto- 
mach that go directly round it. The whole surface 
of the stomachy when the peritoneal coat is removed^ 
appears at first view to be uniformly covered by mus- 
cular fibres; but upon close examination, there are 
interstices perceived, which are occupied with firm 
cellular membrane. 

In contact with the internal surface of the muscular 
coat is the cellular stratum^ which has been called the 
J^ervous Coat of the stomach. It is dense and firm, 
of a whitish colour, resembling condensed cellular 
membrane. It was considered as diflTerent from ordi- 
nary cellular membrane; but if air be insinuated into 
its texture, by blowing between the muscular and vil- 
lous coats, while it connects them to each other, it ex- 
hibits the proper appearance of cellular substance. 
.It, however, adds greatly to the general strength of 
the stomach, and the vessels which terminate in the 
villous coat ramify in it. 

The internal coat of the stomach in the dead sub- 
ject is commonly of a whitish colour, with a tinge of 
red. It is named villous, from its supposed resem- 
blance to the surface of velvet. It has also been called 
fiingous, because the processes analogous to the villi 
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^re extremely shorty and its surface has a graaulated 
appearance; differing in these respects from the in- 
ternal surface of the intestines. It is continued from 
the lining membrane of the iBsophagus^ but is very 
different in its structure. Many very small vessels 
seem to enter into its texture, which are derived from 
branches that ramify in the nervous coat. It is sup- 
posed by several anatomists of the highest autborityy 
to have a cuticle or epithelium; and it is said that 
such a membrane has been separated by disease. It 
ought, however, to be remembered, that the structure 
of the villous coat of the stomach and intestines, is es- 
sentially different from the structure of the cudcle. 

The internal coat of the stomach is generally found 
covered, or spread over with mucus, which can be 
readily scraped off. This mucus is certainly effused 
upon it by secreting organs, and it has been supposed 
that there were smdl glandular bodies exterior to the 
villous coat, which furnished this secretion; but the 
existence of such bodies is very doubtful, as many 
skilful anatomists have not met with any appearance 
that could be taken for glands, except in a very few 
instances, which would not be the case if those ap« 
pearances had been natural. Pores, perhaps the ori- 
fices of mucous follicles, and also of exhalent vessels, 
are very numerous, but no proper glandular masses 
are attached to them. Glands, as has been already 
said, are found in the triangular spaces between the 
lamina of the peritoneum at the great and small cur- 
vatures of the stomach, but these evidently belong to 
the absorbent system. Besides the mucus above 
mentioned, a large quantity of a different liquor, the 
proper Gastric Juice, or fluid of the stomach, is ef- 
fused from its surface. It has been supposed that thi3 
fluid is furnished by the small glandular bodies be- 
lieved to exist between the coats of this organ; but, 
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admitting the existence of these glands^ they are not 
sufficiently numerous to produce so much of it as is 
founds and it is therefore probable that this fluid is 
•discharged from the orifices of exhalent vessels in the 
internal surface. 

Much information respecting the gastric liquor 
^as been obtained within a few years past by the 
researches of physiologists, and they are generally 
agreed that it is the principal agent in the effects 
produced by the stomach upon alimentery sub- 
stances.^ 

As the muscular coat of the stomach frequently va-' 
ries its dimensions, the villous and nervous coats, 
which have no such power of contraction, cannot ex- 
actly fit it. They therefore generally appear larger, 
and of course are thrown into folds or ruga&. These 
folds are commonly in a longitudinal direction; but at 
the orifices of the stomach they are arranged in a ra- 
•diated manner, and sometimes they are observed in a 
transverse direction. They depend upon the con- 
traction of the muscular fibres, and disappear ^entirely 
when the stomach is laid open and spread out. 

At the lower orifice is a circular fold, which is 
permanent, and constitutes the valve denominated Py- 

• On this subject, the student may consult with adrantagre — 

M. lUamur. lu the Memoires of the Academy of Sciences for 1752. 

John Hunter. London Philosophical Transactions for 1772 ; and also hb 
Observations on the Animal Economy, 1786. 

Dr. Ikiward Stevens. Inaugural lliesis de Alimentorum Concoctione. 
Edinburgh, 1777. 

The Abbe SpalanzanL Dissertations relative to Natural History, &c. 
The first volume of the English translation contains the author's disserta- 
tions on digestion, and also the first paper of Mr. Hunter, and the Thesis 
^Dr. Stevens, as well as an account of the experiments of Mr. Crosse of 
-Geneva. 

In addi^on to these, there are several interesting essajrs in the French, 
German, and Italian languages, a compilation of which is to be found in 
Johnson's ** History of the Progren and present State of Anhnal Chemis> 
toy." See Vd.L page 188. 
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hru8. It appears like a circular se;|}tum with a large 
foramen in its centre, or like a flat ring. The villous 
and nervous coats of the stomach contribute to this^ 
merely by forming the circular fold or ruga; and 
within this fold is a ring of muscular fibres^ evidently 
connected with the circular fibres of the muscular 
coat of the stomachy the diameter of which at this 
place is not larger than that of an intestine : the fibres 
of this ring seem a part of the muscular coat project- 
ing into the cavity of the stomach and duodenum. If 
a portion of the lesser extremity of the stomach and 
the adjoining part of the duodenum be detached^ and 
laid open by a longitudinal incision^ and then spread 
out upon a boards the internal coat can be very easily 
dissected from the muscular, and the pylorus will 
then appear like a ridge or narrow bundle of muscu- 
lar fibres^ which runs across the extended muscular 
membrane. It is evident that when the parts are re- 
placed so as to form a cylinder^ this narrow fascicu- 
lus will form a ring in it. Thus arranged^ the cir- 
cular fibres can readily close the lower orifice of the 
stomach. 

The pylorus separates the stomach from the intes- 
tine duotlenum; and this separation is marked exteri- 
orly by a small circular depression^ which corresponds 
exactly with the situation of the pylorus. 

The arteries of the stomach are derived from the 
Cceliacj the first branch which the aorta sends off to 
the viscera of the abdomen. This great artery, im- 
mediately after it leaves the aorta, is divided into 
three branches, which are distributed to the stomach, 
the liver, and the spleen, and are called the Superior 
Coronary or Gastric^ the Hepatic and the Splenic. 
Besides the first mentioned branch, which is distributed 
principally to the neighbourhood of the cardia and to 
the lesser curvature, the stomach receives a conside- 
rable branch from the hepatic, which passes along the 
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r^ht portion of its great curvature^ and has been 
called the right gastro-epiploic^ and another from the 
spleen^ which passes along the left portion of the 
great curvature^ and has been called the left gastro- 
epiploic. In addition to these branches^ the splenic ar- 
tery^ before it enters the spleen, sends olF several small 
arteries to the great extremity of the stomachy which 
are called vasa brevia. 

These vasa brevia generally arise from the main 
trunk of thjB splenic artery, but sometimes from its 
branches. 

The veins which receive the blood from these ar- 
teries have similar names, and pursue corresponding 
courses backwards ; but they terminate in the vena 
portarum. 

The absorbent vessels of the stomach are very nu- 
merous and large : they pass to the glands which are 
on the two curvatures, aiid from thence to the tho- 
racic duct It is an important fact relative to the his- 
tory of digestion, that there are good reasons for 
doubting whether chyle commonly passes through 
them, notwithstanding their number and size.* 

The nerves of the stomach are derived principal- 
ly from the two great branches of the par vagum, 
which accompany the oesophagus and are mostly spent 
upon this organ. It also receives branches from seve- 
ral plexuses, which are derived from the splanchnic 
portions of the intercostal nerves. 

SECTION III. 

Of the Intestines. 

Thk intestines form a continued canal from the 
pylorus to the anus, which is generally six times 

* Sabatier, however, in one subject observed white lines on the stomach, 
which he suspected to be lacteals. See his tccount of the absorbents of 
the stomach. 
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the length of the subject to which they belong. AI^ 
though the difierent parts of this tube appear some*' 
what different from each other, they agree in their 
general structure. The coats or lamina of which they 
are composed, are much like those of the stomach, 
but the peritoneum which forijn^iheir external coat 
does not approach them in the same manner; nor i» 
it continued in the form of omentum from the whole 
tube, there being only a certain portion of intestine, 
Tiz. the colon, from which such a process of perito- 
neum is continued. 

The Muscular Coaty like that of the stomach, con- 
sists of two strata, the exterior of which is composed 
of longitudinal fibres, which adhere to the external 
coat, and do not appear very strong. The other stra- 
tum, consisting c^ circular or transverse fibres, is 
stronger, as the fibres are more numerous. It is ob- 
servable that they adhere to the longitudinal fibres i 
and they seldom, if ever, form complete circles. 

The cellular substance immediately within the mus- 
cular fibres resembles the nervous coat of the stomach 
in its firmess and density. It is likewise so arranged 
as to form many circular ridges on its internal surface, 
which support to a certain degree the permanent cir^ 
cular plaits of the internal coat, called valvula con- 
niventes. 

The inner surface of the internal coat has been 
commonly compared to that of velvet, and the coat is 
therefore called villous ; but there is certainly a con- 
siderable difference between these surfaces; for if a 
portion of the small intestine be inverted, and then 
suspended in perfectly transparent water, in a clear 
glass, and examined with a strong light, it will ap- 
pear like the external surface of the skin of a peach, 
on which the down or hair-like processes are not so 
close as those on velvet. On this surface, between 

Vol. II. 14 
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the villi^ there are many orifices of mucous follickf 
and of exhaling vessels.* Exterior to the villou9 
coat) many very small glandular bodies are sometimes 
found) which are called after their describers Glan- 
dul© Brunneri and Peyeri. 

The internal coat of the upper portion of the in- 
terstitial tube is arranged so as to form a great num- 
ber of transverse or circular folds or plaitS) called 
Valvulse Conniventes^ which do not generally extend 
round the intestine, but are segments of circles; they 
are so near each other, that their internal edges, 
which are very moveable, may be laid upon the folds 
next to them, like tiles or shingles. It is evident that 
this arrangement of the internal coat must add great- 
ly tp its length. This coat is extremely vascular, sa 
that in the dead subject it can be uniformly coloured 
by a successful injection. The minute structure of it 
has been the subject of very diligent inquiry. There 
can be no doubt but that an immense number of ex- 
haling and of absorbent vessels open tipon it; but 
there are many different opinions respecting the ter- 
mination of one set of vessels aud the commencement 
of the other. 

A very interesting account of the Villous Coatwns 
piiblished in 1744, by Lieberkuhn, who was consi- 
dered by his contemporaries as a most expert practical 
anatomist, and was also very skilful in microscopical 
examinations, for which he was particularly calculated, 
as his natural powers of vision were uncommonly 
strong. In his essay he refers to his preparations, 
which were at Berliu, and which appear to have ex- 

* It appears dearly, from the account of Lieberkuhn, that the ori6ces 
or terminations of the arteries on the intestines, are distinct from the 
follicies; for he forced injection from the arteries into the cavity of the 
intestines, and found the foUicles still filled with mucus. He then nr^ed 
the injection further, and i>lled the fbUiclos, or forced the mue«» eul oT 
ihem. 
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cited great surprise in the minds of the members af . 
the Academy of Sciences of Prussia, at a time when 
one of the first anatomists of Europe^ the celebrated 
Meckel, was of their number. 

According to this account the internal surface of 
the small intestines abounds with villi, and with the 
orifices of follicles. These villi, are about the fifth 
part of a line in breadth. In each of them is a cavity 
filled with a soft spongy substance, which has one or 
more orifices communicating with the intestines, and 
from which also proceeds a lacteal vessel. On the 
membrane which forms this cavity, blood vessels are 
most minutely ramified. This cavity he calls an 
aropullula, and supposes it to constitute the principal 
part of the villus. By injecting the arteries of the 
latestine, he was able to pass a fluid through the am- 
puUula into the cavity of the gut; he kept a stream 
tff air in this way passing through the ampullula until 
it was nearly dry and stiff, and then laid it open with 
a fine instrument. From the appearances which then 
presented, he inferred that the cavity of the ampul* 
lula was occupied with a spongy or cellular substance. 
Around each villus he found a number of mucous 
ibiiicJes, which often were filled with a tenacious mu- 
cus: and distinct from these must be the exhalent 
orifices, which discharged a fluid injected by the ar« 
teries without passing through the mucous follicles. 

Lieberkuhn died early, and left but one essay on 
this subject, which was originally published in'Hol- 
land^ in 1744, but has been republished by the Aca- 
dem of Berlin, in their Memoirs; and also by Mr. 
John Sheldon, pf London. 

This account of Lieberkuhn appears to have been 
admitted by Haller : but it has been rigidly scruti- 
nized by some of the anatomists of London, who were 
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ptpticularly interested with the suhject} as they had 
paid great attention to the absorbent system, and were 
very successful in the investigation of it. 

The late Mr. Hewson, whose opinion is entitled to 
the greatest respect, rejected the idea of the ampul- 
lula, and believed that the villi are composed of net- 
works of lacteals, as well as arteries and veins; al- 
though he added that << this is the only circumstance 
concerning these parts in which he should differ froai 
this very acute observer.'^* 

Mr. Slieldon agrees with Lieberkuhn : but Mr. 
Cruikshank asserts, that, << in some. hundred villi, he 
has seen the lacteals originate by radiated branches, 
wliose orifices were distinct on the surface of the vil- 
lus.'^ The villus being transparent, when the intes- 
tine was immersed in water, these branches, filled with 
chyle, could be seen passing into the lacteal. Mr* 
Cruikshank therefore supposes that Lieberkuhn was 
mistaken, and that the spongy cavity, or ampullula, 
was the common cellular membrane, connecting toge- 
ther all the arteries, veins, nerves, and lacteals. 

It seems probable, from Mr. Cruikshank's state- 
ment, that Dr. William Hunter held the same opinion 
with himself. And there is also reason to believe that 
Monro the second, who studied anatomy at Berlin, 
held a different opinion from Lieberkuhn. 

Mr. Fyfe, who has been much employed in the in- 
vestigation of the absorbent system, and must be per- 
fectly acquainted with the preparations of Monro, as- 
serts that each lacteal takes its rise upon one of the 
villi by numerous short radiated branches, and each 
branch is furnished with an orifice for imbibing chyle. 

Several of the late French writers adopted the opi- 

^See Hewsoo'i Experimental Inquiries, vol. % page 171. 
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nion of Lieberkuhn; but his countryman Soemmer- 
ing gives a different account of the subject. He says, 
thaty besides the blood vessels, each villus consists of 
a fine net-work of absorbent vessels^ whose oriAces 
may be distinctly recognised; and that from six to tea 
of these orifices are sometimes discovered, 

Mascagni, who has publbhed the most extensive 
work upon the absorbent system that has yet appear^ 
edy supposes Lieberkuhn to have been mistaken, and 
confirms the description of Hewson : but he also 
agrees with Hewson in his opinion ot the general ac-> 
curacy of Lieberkuhn. 

Notwithstanding their differences respecting the 
origin of the lacteals, all these ol>servers have agreed, 
that the orifices which communicate with the lacteaU 
are on the villi; and that these villi contain also very 
fine ramifications of blood vessels. They have also 
agreed that the surface of the intestines in the inter- 
vals of the villi seems occupied with the orifices of 
ducts or of exhalent vessels.^ 

Division of the Intestines. 

Although there is a considerable degree of unifor- 
mity in the structure of the intestinal canal^ diflTerent 
parts of it are very distinguishable from each other 
by their exterior appearance, by their size, their in- 
vestments, and their position. 

The first division is into two great portions, which 
are very different from each other in their diameter 
and length, as well as their situation : the first portion 
being much smaller in diameter, and near four times 
the length of the other. 

♦ On this subject the student will consult with advantage, Hewson's 
Experimental Inquiries, vol. 2; Sheldon's History of the Absorbent Sys- 
tant part Ist ; Cruikshank on the Anatomy of the Absorbing Vessels ; aad 
the Historia Vasorum Lymphaticorum Corporis Humani» of MascagnL 
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These portions are therefore known by the namen 
9f Great and Small Intestines^ and the line of sepa^ 
ration between them is very strongly marked; for they 
do not gradually change into each other, but the alte« 
ration in size and in exterior appearance is very ab' 
rupty and their communication is not perfectly direct. 
A jconsiderablc portion of the (rreat Intestine is fixed 
immoveably in the abdomen, while a large part of the 
Small Intestine is very moveable. 

Each of these great portions of the intestinal tube 
is subdivided into three parts. Thus, in the Small 
Intestine^ there is a piece at the commencement called 
Vtwdenumj a great part of which has mo coat from 
the peritoneum, and is immoveably fixed in one situa- 
tion; while all the remainder of the small intestine 
has a uniform covering from the peritoneum, and is 
very moveable. This last piece, notwithstanding its 
exterior uniformity, is considered as forming two parts* 
The uppermost two-fifths from one part, which is 
called Jejunum f and the remainder is called Ileum. 
The Great Intestine commences in the lower part of 
the right side of the abdomen, and after proceeding 
up that side, crosses over to the left, along which it 
descends to the lower part again^ when by a peculiar 
flexure it proceeds to the centre of the posterior mar- 
gin of the pelvis^ from which it passes down to the 
anus. A short portion of this intestine, which is 
above its junction with the ileum, is called Caecum; 
the part which proceeds from this, round the abdo- 
men, is called Colon; and the portion which is in the 
pelvis is called Rectum. 

Of the Small Intestines. 

Previous to the description of the small intestines, 
it is necessary to observe, that the Mesocolon, or pro- 
cess of the peritoneum connected to the transverse 
portion of the colon, forms a kind of moveable and 
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incomplete septnm, which divides the abdomen into 
an upper and lower apartment. Above this sep- 
tum 9re the stomachy with the commencement of the 
duodenum, the liver, and the spleen; below it, that 
portion of the small intestine which is called jejunum 
and ileum, makes its appearance. The portion of the 
intestine which passes from the stomach to the jeju- 
num, and is called Dvodenum^ is so much involved by 
the mesocolon, that the greatest part of it cannot be 
seen without dissecting the mesocolon from its connex- 
ion with the back of the abdomen. — For the duode- 
num proceeds backwards from the pylorus, and pass- 
ing down behind the peritoneum, enters a vacant 
space between the two lamina of the mesocolon; it 
proceeds for some distance in this space, and then 
emerges on the lower side of the mesocolon. Here 
the duodenum terminates, and the small intestine then 
is invested by the peritoneum in such a manner as to 
form the mesentery, which continues with it through- 
out its whole course to the great intestine. This por- 
tion of the intestine, although very uniform in its ex- 
terior appearance, as has been observed before, is di- 
vided into Jejunum and Ileum: the jejunum being 
the upper portion, which begins at the mesocolon ; 
and the ileum the lower portion, which opens into the 
great intestine. « 

Of the Duodenum. 

The length of this intestine is equal to the breadth 
of twelve fingers, and hence its name. It is very dif- 
ferent from the rest of the small intestine, not only as. 
respects its position and investment by the peritone- 
uni, but on account of its connexion with the liver and 
pancreas, by means of their excretory ducts, which 
open into it. From this connexion with these glands, 
probably, all the peculiarities of its position are to be 
deduced. 
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When the stomach is in its natural situation^ the 
pylorus is at some distance from the back of the ab- 
domen. The duodenum proceeds backwards from 
this point, and passes near the neck of the galUblad- 
der, being here connected with the small omentun^^ 
it then curves downwards, and descends before the 
right kidney, sometimes as low as the lower part of 
k; then it curves again, and passes over to the left; 
after it has arrived at the left side of the spine, at the 
second or third lumbar vertebra, it projects forwards 
and downwards to form the jejunum. The only por- 
tion of this intestine which is moveable, is that which 
b in sight as it proceeds immediately from the pylo- 
rus, being about an inch and a half, or two inches in 
length. The remainder is connected to the back of 
the abdomen, and lies between the two lamina of the 
mesocolon. In its progress it passes before the aorta 
and the vena cava, but the principal branch of the 
vena portarum is before it. 

The duodenum is larger in diameter than any other 
part of the small intestines, and has a stronger muscu- 
lar coat. Its general situation admits of great dilata- 
tion, and it has been called a second stomach. Its in- 
ternal coat is strictly villous in the anatomical sense of 
the word; and its folds, the valvule conniventes, be- 
^gin at a small distance from the pylorus. The orifices 
of many mucous ducts are to be seen on its surface. 
It is supposed that some of these are the terminations 
of ducts from the glands of Brunner, which some- 
times appear in the villous coat, or very close to it 
exteriorly ; being small flat bodies, with a depression 
in the centre, and a foramen in the depression. They 
are sometimes very numerous at the upper extremity 
of this intestine, and diminish gradually towards the 
other extremity. 

The biliary and pancreatic ducts open posteriorly 
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into the duodenum^ rather above the middle of it. 
The orifice of these ducts is generally surrounded by 
a small tubercle^ which is oblongs somewhat rounded 
at one extremity^ and pointed at the other. Some- 
times this orifice is in a plait^ like one of the valvule 
conniventes. Most commonly the two ducts unite 
before they perforate the coat, so as to form but one 
orifice; and sometimes they open separately^ but al- 
ways very near to each other. 

Absorbent vessels^ which contain chyle^ are found 
on the duodenum. 

T%e Jejunum and Ileum 

Are situated in the abdomen very differently from 
the duodenum. When the cavity is opened, and the 
omentum raised, they are in full view; and every 
portion of them except the two extremities and the 
parts near them^ can readily be moved. This free* 
dom of motion is owing to the manner in which they 
are invested by the peritoneum; or^ in the technical 
language of anatomy, to the length of their mesente- 
ry. They agree in their structure with the general 
description of the small intestines, but their muscular 
coat is rather weaker than that of the duodenum. The 
valvule conniventes are very numerous and large in 
the upper part of the tube, or the jejunum; and gra-* 
dually diminish in number, until they finally disap- 
pear in the lower part of the ileum. The villous 
coat is in perfection in the jejunum, the villi being 
iQore conspicuous there than in any other part of the 
intestinal tube. There are frequently found, exterior 
to this coat, but intimately connected with it, many 
small glandular bodies of a roundish form, which ai*e 
often clustered together at that part of the intestine 
which corresponds with the interstice of the lamina 
of the mesentery. They are called Peyer's glands, 

Vol. II. 15 
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after the anatomist who first described them; and are 
supposed^ like the glands of Brunner, to secrete mu- 
cus. If a portion of the jejunum be inveited^ and 
moderately distended with air^ these bodies appear 
very distinctly in it^ dispersed at small distances from 
each other. In the ileum they appear in small clus- 
terS) which often have the appearance of disease. 

No natural line of separation for distinguishing the 
jejunum and ileum from each other^ is to be found; 
but these names are still retained; and, therefore, a 
rule laid down by Winslow is generally adopted, viz* 
to name the first two-fifths of the tube jejunum, and 
the remainder ileum. There are, however, some 
important differences between these portions of the 
intestine. 

In the jejunum^ the valvule conniventes are so nu- 
merous, that they lie in contact with each other, aa 
shingles on the roof of a house; in the ileum they 
gradually diminish in number, and finally disappear. 
In the jejunum, the villi are much stronger than they 
•re in the ileum. 

It is very difficult to acquire a precise idea of the 
krrangement of this part of the intestinal tube, while 
it is in the abdomen, especially if it be much distend- 
ed; but if it be separated at each extremity from the 
intestine with which it is connected, and the mesente- 
•ry cut off from the back of the abdomen, and the 
whole then spread out upon a fiat surfttce, it will ap- 
pear, as has been already said, that the intestine is ar- 
ranged so as to form a semicircle, or large curve; the 
eoBcavity of which is opposite to the back of the ab- 
domen, while the convexity presents forward. It will 
also appear, when thiis placed upon a table, that the 
intestine, while connected with the mesentery, is laid 
into many folds. It has been supposed, that the mid- 
dle portion of the mesentery^ and the intestine con- 
nected with it, is generally in the umbilical region; 
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land the two portions on the sides of it are in tht 
iliac, regions; but their situation in the abdomen va- 
rieji considerably at different times. When the vis^ 
cera of the pelvis are empty, a large portion of the 
smaiHntestine is in the pelvis; but when those vis** 
cera are filled, the intestine is in the general cavity of 
the abdomen. 

7%c Mesentery 

Is a process of the peritoneum, which is formed in 
the manner of a plait or fold, aiid of course consists 
of two lamina. These lamina proceed from the back 
part of the abdomen, and are so near to each other^ 
that they compose one substantial process; having 
cellular and adipose substance, blood vessels and 
nerves, with absorbent or lacteal vessels and their 
glands between them. 

The form of this process, when it is separated from 
the back, and the intestines are detached from it, is 
somewhat semicircular: that portion of its margin or 
edge which corresponds to the diameter of the semi- 
circle, is connected to the back of the abdomen, and 
called the root of the mesentery; the edge^ which is 
the circumference of the semicircle, is connected with 
the intestine. The edge connected with the back of 
the abdomen is commonly about five or six inches in 
length: the semicircular edge, instead of extending 
fifteen or eighteen inches, the ordinary proportion, is 
attached to a portion of intestine sometimes twenty- 
four feet in length. The mesentery, on account of 
this great difference between its diameter and circum* 
ference, has been compared to the ruffle of a shirt 
sleeve; its roots being taken for the plaited edge of 
the cdDe, and the circumference for its loose edge. 
But the comparison is not precisely accurate; for the 
mesentery is not plaited at its root^ but perfectly 
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smooth^ and free from every kind of fold. It begiM 
to enlarge towards its circumference, and enlarges to 
that degree, that it falls into plaits or folds: precisely 
such as would exist in a semicircular piece of mem- 
brane about six inches in diameter, if a number of 
simple incisions, of about an inch and a half in length, 
were made in a radiated direction from its circumfe- 
rence, and if porltions like a sextant or quadrant were 
taken from a circular membrane three inches in dia- 
meter, and united by their edges to these incisions, 
so that their circumference might be continuous with 
the circumference of the large semicircular piece. In 
this case, the portions like quadrants or sextants 
would assume a folded position like the edge of the 
mesentery, while the middle of the semicircular piece 
would preserve its regular form without folds; as is 
the case with the mesentery at some distance within 
its circumference. By many additions of this kind, 
the circumference of a membrane, which was original- 
ly a semicircle of five or six inches, may be extended 
so as to exceed greatly that of the mesentery. It 
seems of coursewimpossible to form an accurate model 
of the mesentery with a single piece of membrane or 
paper; but it may be easily made with clay, or any 
ductile substance. A model of this kind must neces- 
sarily be folded after the manner of the mesentery; 
and its circumference, like the mesentery, would ap- 
pear as if formed of portions of the circumference of 
smaller circles united to each other. ^ 
The root of the mesentery commences with the 

i*ejunum on the lower side of the mesocolon, at the 
eft of the spine, and extends downwards near to the 
right iliac region, crossing the spine obliquely. 

* A model, upon the plan first roentiotied, was invented by Dr. J. 6. 
Shippen. It has been proposed, I believe by M. Gavard, to make one 
with a single piece of buckskin, of a semicircular form, by stretching it at 
the circumference. 
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When it is examined in its natural situation/the peri' 
toneum is found continued from the back of the abdo^ 
men to the intestine; it then surrounds the intestine^ 
and continues from it to the back of the abdomen 
again. There must therefore.be two lamina of peri^ 
tonenm in the mesentery, and there must be a small 
portion of intestine answering to the interstice be- 
tween these lamina which is not covered by the pe- 
ritoneum. The blood vessels, and absorbents or lac- 
teals pass most commodiously to the intestines between 
these lamiha; for they are connected with large trunks 
that lie on or near the spine^ and the root of the me« 
sentery commences there. 

The glands connected with the lacteals or absorb- 
ents are very conspicuous in the mesentery, and are 
commonly called mesenteric glands. They are of dif- 
ferent sizes, from more than half an inch to one or 
two lines in diameter. They are very numerous^ and 
scattered irregularly, but are seldom observed very 
near to the intestine. They are often enlarged in 
consequence of disease, especially in children. 

The nerves of the small intestines which are de- 
rived principally from the superior mesenteric plexus, 
are also to be found here. 

The adipose matter between the lamina' of the me- 
sentery 18 very often in large quantity, but varies, 
in proportion to the general quantity of adeps in the 
subject. 

OF THB GREAT INTESTINES. 

T%e Csscum and Colon 

Are very different from the small intestines in 
many respects. They are much larger in diameter; 
their external surface is marked by three longitiidi- 
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Hal bands of a light colour^ which extend the greatest 
part of their lengthy and are placed nearly at equal 
distances from each other; the spaces between these 
bands are marked by transverse indentations^ which 
pass from one hand to the other^ at short but unequal 
distances. At these indentations the coats of the in- 
testine are pressed inwards^ as if a fine thread had 
been drawn round it externally^ while the spaces be* 
tween them are full and tumid^ and on this account 
are called cells. 

The grqit intestine^ with these appeamnces^ be- 
gins^ as has been already observed^ in the right iliac 
region^ by a rounded end which rests on the fossa or 
concave surface formed by the costa of the ileum; 
from this it is continued .upwards in the right lumbar 
region^ anterior to the kidney, until it arrives near 
the liver> when it forms a curve^ and passes directly 
across the abdomen to the left side. In this course it 
approaches so near to the under side of the liver^ that 
it is often in contact with it^ and with the gallbladderi 
which^ after death, tinges it with a yellow colour. 
On the left side it passes down the lumbar region, be- 
fore the kidney, to the left iliac region; here it is 
curved so as to resemble the Roman letter S, invert^ 
ed : this curve generally carries it to the right side of 
the spine, and then brings it back to the centre of the 
sacrum. Here the intestine changes its course, and 
passing into the pelvis, continues downward, in con- 
tact with the sacrum and coccygis, and partaking of 
the curvature of those bones, untU it terminates at 
the anus, where it is connected with the sphincter and 
levator ani muscles. 

About two inches from the commencement of the 
great intestine, the ileum opens into it laterally; and 
all that portion which is between its commencement 
and the insertion of the ileum is termed Csscum, or 
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the blind intestine: that part of the great tube^ which 
is included in its course from the insertion of t);ie ileum 
to the posterior part of the brim of the pelvis^ is called 
Colon; and the remainder, or the partjwhich is con- 
tained in the pefvis, is tei;med Rectum. 

The Csecum is nearly as wide as it is long; it is 
fixed in the right iliac fossa by the peritoneum, which 
invests it so that the great body of the intestine pro- 
jects from the surface of the fossa covered by the pe- 
ritoneum; but a portion is in close contact with the 
surface, and connected to it by cellular membrane. 
Its external surface, covered by the peritoneum, is 
marked by two of the bands or stripes before men- 
tioned, which proceed on it lengthways. These bands 
are in full view, but the third band is generally on 
that part of the intestine which rests on the iliac fossa, 
and is therefore out of sight. At the rounded extre- 
mity of the c»cum, situated anteriorly and internally^ 
16 a small process resembling an earth-^trorm in form 
and size: this is therefore called Appendicula Ver- 
mtformia. It is hollow, and communicates with the 
cavity of the caecum at the place of junction; and, 
like Uie c»cum, has its other extremity closed up. 
It is composed of the same number of coats and has 
the same structure as the great intestine : its length 
varies from two to four inches. 

The longitudinal bands above mentioned commence 
at the junction of this appendix with the C8e%um, and 
continue throughout the extent of the colon. They 
appear to be formed by some of the longitudinal fibres 
of the muscular coat, which are arranged close to each 
other. These fibres seem to be shorter than the coats 
of the intestine, and the interior coats adhere firmly 
to them. Thus are produced the indentations and 
cells; for if the bands are divided transversely, the 
indentations disappear, and the surface of the intes- 
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tine becomes uniform. ' One of these bands is covered 
by the mesocolon. 

The circular or transverse fibres of the muscular 
coat of the cxcum and colon are very delicate^ and 
not numerous. 

The internal coat differs materially from that of the 
small intestines^ although at first view they seem to 
resemble each other; for if a portion of the ileum and 
of the colon be inverted and suspended in water, no 
villi can be seen with the naked eye on the internal 
coat of the colon, while those of the ileum are very 
visible. The glands exterior to this coat are larger 
than those on the small intestines. 

Instead of valvulsB conniventes, are the ridges made 
by the indentafions or depressions above described, 
which separate the incomplete cells from each other. 
These ridges differ essentially from the valvuls' con- 
niventes, because all the coats of the intestine are con* 
ce'med in their formation, whereas the valvulsB conni- 
ventes are formed by the villous coat only; they also 
project into the cavity of the intestine, while the val- 
vule are laid on its surface. They pass only from 
one longitudinal band to another, and, in consequence 
of this, the cells are small, and the position of each 
band is very evident when the intestine is laid open. 

The communication of the ileum with the great 
intestine has been already stated to be on the left 
side of jt, about two inches from its commencement. 
The aperture is so constructed, that it is considered 
as a valve, and is called the valve of Bauhio, or of 
Tulpius, after the anatomists who have described 
it.* The appearance of the aperture is as follows; 
If the cfficum, with a small portion of the ileum and 

* Poetbius in 156(^; Vidua Vidius about 1569; Alberti in 1^1: aiid 
Varolius, who died 1575, each lay claims to the discovery of it BauhinV 
daims are in 1579. — Ed. 
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of the colon may be separated from the other intestines^ 
and kept in an inflated state until it be so dry as to 
preserve its form when opened^ and then if the csd* 
cum and colon be laid open opposite to the aperture 
of the ileum, a large transverse ridge, resembling 
some of the ridges or folds just described, will be seen 
projecting into the cavity of the intestine. In the in- 
ternal edge of this fold is a long slit or opening, which 
forms the communication between the two intestines. 
It is obvious that the form of this fold must be that of 
a crescent; an<^ that its two surfaces with the slit be- 
tween them, must have the appearance of two lips, 
which would readily permit a fluid or substance of 
soft consistence to pass from the ileum into the gi*eat 
intestines, but must impede, if not prevent, its pas- 
sage back; especially if the large intestines were dis- 
tended^ as then the lips would be pressed against each 
other. 

When the peritoneal coat is dissected from each of 
the intestines at their place of junction, and this struc- 
ture is then examined /rom without^ it appears as if a 
transverse or half circular indentation had been formed 
by the villous coat of the great intestine, and that the 
internal coat of the extremity of the ileum was pressed 
into this indentation, and united to the internal coat 
of the great intestine which formed it; while there 
was a slit both in the indentation and in the end of 
the ileum, which formed a communication between 
the cavity of the great intestine and the ileum. The 
longitudinal fibres of both intestines, as welt as their 
external coats, seemed to be united, so as to form a 
common cover for them; while the circular fibres 
were blended in the two portions of the indentation 
which form the lips of the orifice. 

This orifice is, of course, transverse with respect 
to the intestine. It has been observed, that there 
was a difference in the thickness and strength of the 
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two lips or valves; that the lower valve was the 
strongest, and appeared to have the largest propor- 
tion of muscular fibres in its composition. At the ex- 
tremities of the orifice, and near each end of the fold 
or ridge, are tendinous fibres, which give strength to 
the structure, they are called the Retinacula of Mor- 
gagni, as they were first described by that anatomist. 

There is great reason for believing tijat this valve 
cannot prevent the retrograde motion of the contents 
of the intestines in all cases; for in some instances of 
hernia and of colic, matter perfectly stercoraceous 
has been vomited, and the probable inference from 
such a state of the ejected matter is, that this matter 
has been in the large intestines. It is also said, that ' 
suppositories and enemata have been discharged by 
vomiting. 

On the right and left sides of the abdomen, the 
colon is in close contact with the posterior surface of 
the cavity. The peritoneum which covers this sur- 
face extends over the intestine also, and thus retains 
it in its position. The great arch of the colon, which 
is loose and moves far from 'the back of the abdomen, 
is invested by the two lamina of the omentum, which^ 
after surrounding it, unite again and form the meso- 
colon. Connected with the exterior surface of the 
colon are many processes, composed of adipose mem- 
brane, varying in length from half an inch to an inch 
and a half: these appear to be of the nature of the 
omentum, and are therefore generally denominated 
Appendices Epiploicx. 

TTie Rectum. 

After forming the sigmoid flexure, the colon termi- 
nates; and the rectum begins opposite to the lower 
surface of the last lumbar vertebra, and nearly in con- 
tact with it ; from this it proceeds downwards, form- 
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ing a carve like the sacrum, until it terminates at the 
anus; where it is invested with the muscles called the 
sphincter, and levator ani. It is called rectum, be- 
cause in this course it is supposed not to incline to ei- 
ther side; but it is often found on one side of the mid- 
dle line.* 

This intestine being in contact with the posterior 
surface of the pelvis, is covered, on its anterior sur- 
face only, by the peritoneum which lines the poste- 
rior surface of the pelvis; and it is fixed in this situa- 
tion by the peritoneum, as the colon is on the right 
and left sides of the abdomen, btit more loosely; and, 
therefore, the term Mesorectum has sometimes been 
applied to that portion of the peritoneum which is 
analogous to the mesentery and mesocolon. The peri- 
toneum does not extend to the end of the rectum; for 
it is reflected at the lower part of the pelvis from the 
rectum to the bladder, or uterus, and does not line 
the bottom of the pelvis; so that the lower part of 
this intestine, as well as of the other viscera of the 
pelvis, is below the peritoneum^ and not connected 
with it. 

The muscular coat of the rectum is much thicker 
and stronger than that of any other intestine. The 
strata of longitudinal and circular fibres which com- 
pose it are very distinct from each other* The longi- 
tudinal fibres are most numerous, and terminate at 
the insertion of the fibres of the levator ani muscle. 

The lower circular fibres are intimately connected 
with the sphincter ani. 

The internal coat is very vascular, but the villous 
structure is not apparent. Mucous follicles are also 
very numerous; and there are likewise some distinct 
glandular bodies exterior to this coat, which vary in 
size in different subjects. 

* Morgagni and HaUar supposed it to be commonly on the left of the mid- 
dle Ime, and Sabatier on the right 
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The quantity of mucus discharged from the rec- 
tum in certain cases of disease, is sometimes very 
great. The internal coat, in consequence of the coa* 
traction of the circular fibres exterior to it, some* 
times forms longitudinal folds^ which have been called 
its columns; these often disappear wtien the intestine 
is opened lengthways and spread out. By the con- 
traction of the longitudinaFfibreSy the internal coat is 
often thrown into folds or doublings^ that must assume 
a transverse or circular direction; Uiey occasionally 
pass down through the sphincter^ and form the pro- 
lapsus ani. The rectum is most plentifully supplied 
with blood vessels, to be described hereafter; and it 
may be observed, that, on the lower part of the inter- 
nal coat, the veins are particularly numerous. 

The internal coat of the rectum terminates abrupt- 
ly just within the anus, and is united to a production 
of the skin, which, like the covering of the lips, is 
very delicate and vascular, and has an epithelium, or 
very thin cuticle, spread over it. The levator and 
sphincter ani muscles, with which the termination of 
the rectum is invested, are described in the first vo- 
lume. 

The Absorbents of the Intestines arc commonly de- 
nominated Lacteals.* They originate on the internal 
surfaces of these viscera, as has been already described. 
After passing through the lymphatic glands, which 
are so numerous on the mesentery, they generally 
unite and form one of the great trunks which compose 
the thoracic duct. It is asserted, that some of the 
absorbent vessels of the lower intestines unite to the 
lymphatics of the loins. 

The J^erves of the Intestines are principally de- 

* l%e Lacteals were first observed by Ensistretiis and Herophilus, of the 
•chool of Alexandiia, during the reign of the Ptolemies; and subsequenUy 
hy AseUi, of Payia» in 1622^ the knowle(%e of them having been lost for 
1900 yean.~-ED. 
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rtved from the intercostals, or great sympathetics* 
From each of these nerves, while they are in ^he tho- 
rax, an important branch, called the ramus spkuchni- 
€US, arises. These splanchnic branches pass through 
the diaphragm, and are the chief contributors to the 
ganglions and plexus formed in the abdomen* A 
plexus derived from this source surrounds the supe- 
rior mesenteric artery, and another the inferior me- 
senteric; and from these proceed the nerves of the 
intestines. 

TTie Omentum 

Requires a separate description, although sereral 
circumstances connected with its structure have been 
already noticed. It often varies in its position; but 
when it is rendered firm by a quantity of adipose 
matter, it is spread over the intestines like an apron, 
extending from the lower edge, or great curvature of 
the stomach, towards the bottom of the abdomen. 

As has been already said, it is an extension of the 
peritoneum, in two lamina, from the concave surface 
of the liver to the lesser curvature of the stomach; 
and these lamina, after surrounding the stomach, come 
in contact with each other, near its great curvature. 
From this portion of the stomach, from the commence- 
ment of the duodenum, and also from the spleen, the 
Omentum^ composed of two lamina, descends over 
the colon and the small intestines more or less low 
into the abdomen; it is then folded backwards and 
upwards, and is continued until it meets the great 
arch in the colon : here the lamina again separate and 
enclose that portion of the intestine, on the posterior 
side of which they again approach each other, and 
form a membrane like the mesentery, of two lamina, 
which passes from the concave or posterior surface of 
the colon to the back of the abdomen, where it is con- 
tinued into the membrane which lines that surface. 
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This last portion is the Mesocolon : the portion be- 
tween the liver and stomach is called the Omentum 
of IVinsloWy or the lesser omentum; and the great por- 
tion between the stomach and colon is calkd the Cheat 
Omentum^ or the omentum gastro colicum. There is 
also a process of peritoneum continued from that por- 
tion of the colon which is on the right side of the ab- 
domen, and from the cecum^ which extends to some 
distance; it is formed of two lamina, that compose a 
cavity of an angular form. This has been called the 
Omentum Colicum. 

The great and small omentum, with a portion of 
the peritoneum on the b^ck of the abdomen, form a 
sac, which encloses a distinct cavity in the abdomen. 
The anterior part of this sac is composed of two la- 
mina, and between these lamina are the stomach and 
the great arch of the colon. This cavity, formed by 
the two omenta, communicates with the general cavi- 
ty of the abdomen by a foramen of a semicircular 
form, called the Foramen of Winslow, which is be- 
hind the great cord of the vessels that go to the liver. 
The omentum is so delicate in structure, that when 
free from fat, it is very liable to laceration, merely by 
adhering to the fingers, if they are dry. Winslow 
therefore advised that some unctuous substance should 
be rubbed on the hands, before they were applied 
to it. 

The appearance of the great omentum is very dif- 
ferent in different persons. In the emaciated, it ap- 
pears like a delicate transparent membrane: in the 
corpulent, it is like a broad massofadeps, which some- 
times is very thick. When it is thus loaded with 
udeps, it is most commonly spread over the small in- 
testines: when it is free from fat, it is often com- 
pressed together, so as to form a small mass near the 
arch of the colon^ on the left side. 
The principal blood vessels of the omentum are de* 
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rived from those of the stomachy and are called gastro 
epiploic arteries and veins. 

The use of this membrane in the animal economy 
has not been ascertained with certainty. It seems 
probable that one of its principal objects is to protect 
the small intestines^ and lessen the friction consequent 
upon their motion ; but it has been supposed to an- 
swer several other important purposes.* 

♦ See Halleri Elementa Physiologi©, vol. vi. page 381. 

Cavard. Trait^ <le Splanchnolo^ie, page 350, 

Dr. JAmes Rush's Inquiry into the use of tlie Omentum. 
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. CHAPTER III. 

OF THE LIVER^ T^E PANCREAS^ AND THE SPLEBK. 
SECTION I. 

Of the Liver. 

This largest viscus of the abdomen^ when in a 
healthy condition, is of a reddish brown colour. If 
it is taken out of the subject^ and laid on a flat sur- 
face^ it is flat^ but in the abdomen it is convex and 
concave. 

It is situated in the right hypochondriac region, 
which it occupies entirely ; and extends through the 
upper portion of the epigastric into the left hypochon- 
driac region. Being placed immediately under the 
diaphragm, and in close contact with it, as well as with 
the inner surface of the right hypochondriac region, 
it partakes of their form, and is convex above and 
concave below. When thus situated, it is of an irre- 
gular figure, between the circular and the oval, but it 
is broader at the right extremity than at the left, and 
very irregular in thickness. The edge pr margin 
which is in contact with the posterior part of the right 
hypochondriac region, is very thick. It gradually 
becomes thinner towards the left, and also towards the 
front; so that the right margin, and a large portioil 
of the posterior margin, is very thick, while the left 
and anterior margin is thin. 

The upper convex surface of the liver, when in its 
natural situation, is smooth : the lower concave sur- 
face is marked by several grooves or fissures and 
eminences. One of these, called the Umbilical or 
the great fissure, commences at a notch in the ante- 
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rior edge of the liver, to the left of the middle^ and 
continues to the posterior edge. At the commence- 
ment of this fisstire the umbilical ligament enters; 
and at the termination, or near it, the vena cava is 
situated. Opposite to this fissure, on the upper or 
convex surface, is a ligament passing from the dia- 
phragm to the liver, which is called the falciform. 
The fissure and the ligament divide the liver into its 
two great lobes, the Right and Left. 

Another great fissure, called the transverse or 
principal, commences in the right lobe and extends 
to the left, crossing the first mentioned fissure at right 
angles, and extending a very short distance beyond 
it. It is very deep, and rather nearer to the poste- 
rior than the anterior edge of the liver. In this fis- 
sure, near to its right extremity, the great vein, called 
vena portarum, and the hepatic artery enter, and the 
excretory duct of the liver, commonly called the he- 
patic duct, comes out. About the middle of the' fis- 
sure are two prominences, one on each side; these 
were called the ports, or gates of the liver, and hence 
the great vein was called vena portarum. This vein 
has two very large rectangular branches, which consti* 
tute what is called the sinus of the vena portarum; 
and they occupy the principal extent of the fissure. 

The liver is in close contact with the vena cava 
behind; and there is either a groove in it for the pas- 
sage of the vein, or this great vessel is completely en- 
closed by it. There is also an excavation on the 
^ lower surface of the liver^ which is occupied by a por- 
tion of the gall bladder. 

Besides the great lobes above mentioned, there are 
also two. or three prominent parts on the concave sur- 
face, which are denominated lobes. One of these, 
called Lobulus Spigelii, is oblong, with two sides, 
and an angle continued along its whole length, which 
extends from the transverse fissure to the postericvr 

Vol, IL 17 
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margin of the liver. It is situated between the pos- 
terior part of the transverse fissure^ or ductus veno- 
8US9 and the vena cava. 

The anterior extremity of this lobe, which forms 
one of the margins of the transverse fissure, is some- 
what bifurcated, and has been called lobuluscaudatus. 
The largest portion of the bifurcated end forms a pro- 
cess like a papilla, and is one of the port». 

Between the umbilical fissure and the depression 
'for the gall bladder is a protuberant space, which 
varies from an inch and a quarter to two inches in 
breadth. This has also been called a lobe, Lobultis 
Quartus or jinonymousf its posterior point, opposite 
the papilla of the lobulus spigelii, forms the other por^ 
ta of the liver. 

The peritoneum is extended from the surface of 
the abdomen to the surface of the liver, in such man- 
ner as to cover it, and to form ligaments, which have 
a great effect in retaining it in its proper situation. 
The whole posterior edge of the liver is in contact 
with the back of the abdomen. The peritoneum 
above the liver is reflected to the upper surface of it, 
and the peritoneum below it to the lower surface; so 
that two lamina of the peritoneum pass from the lower 
part of the diaphragm at the back of the abdomen to 
the posterior edge of the liver. These processes of 
the peritoneum are considered as forming two liga- 
ments, which are called the right «*ind left lateral li- 
gaments. A portion of the posterior surlace of the 
liver, uncovered by the peritoneum, is often in con- 
tact with a portion of the tendon of the diaphragm, 
also uncovered by peritoneum : around this place of 
contact, the peritoneum is extended from the dia- 
phragm to the liver, and thus forms what has been 
called the coronary ligament of the liver. 

The peritoneum of the right side of the diaphragm, 
and of the abdominal muscles, as far down as the um- 
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bificus, IB extended to the liver^ and joins it on the 
convex surface immediately opposite to the umbilical 
fissure. The peritoneum from the left side of these 
parts does the same; and as these reflections of the 
peritoneum are continued from so low a part as the 
umbilicus^ they are extended not only to the convex 
surface of the liver, but also to the great notoh^ and 
along the umbilical fissure. 

From the umbilicus proceeds a round cord-like li- 
gament; which in the foetal state was a vein, that 

? asses to the great fissure of the liver, and along it. 
'he process of the peritoneum above mentioned is 
so connected with this cord, that it encloses it in its 
lower edge, and the whole is called the fcUeiform li- 
gament of the liver. The cord, when named sepa- 
rately, is the umbilical or the round ligament; and 
the membrane or lamina of the peritoneum forms the 
suspensory ligament. Besides these, the peritoneum 
on the lower side of the liver is so arranged, that it 
not only extends to the stomach, but to the duodenum 
and the colon. 

By these ligaments the position of the liver must 
be fixed to a great degree; and there is one additional 
connexion^ which must have a great effect in retain- 
ing it in its proper situation. The vena cava receive^ 
two or three great veins from the liver, at the place 
where it is in contact with the posterior edge of that 
viscus : these veins of course pass directly from the 
substance of the liver into the cava, and connect it to 
that vessel. As the cava is supported by the heart, 
and also by the diaphragm, it must afford a considera- 
ble support to the liver. 

When the stomach and intestines are distended, 
they must also contribute in a considerable degree to 
the support of the liver. 

The liver has a strong tendency^ when we are erects 
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to change its situation; and some considerable support 
is necessary to, counteract this tendency. It would 
move to the right, when we lie on the right side, if 
it were not in contact with the ribs; and it inclines to 
the left, for want cff such support, when we lie on the 
left side. 

It has been computed, that the liver descends about 
two inches, when the position of the subject is changed 
from the horizontal to the erect. As it is in contact 
with the diaphragm, it is obvious that it must be in- 
fluenced by the motions of that muscle, and that it 
must descend when the diaphragm contracts. 

The liver is composed of ft substance which has 
wme firmness of consistence, although it is yielding; 
and is also somewhat brittle or friable.^ When cut 
into, the sections of many tubes, or vessels of different 
iliameters, appear on the cut surface. When the tex- 
ture of this substance is more closely examined, it ap- 
pears somewhat granulated, or composed of very small 
bodies, which were called acini by the anatomist who 
£rst described them. The whole substance is enclosed 
by the peritoneum, which is extended to it from the 
surface of the abdomen in the manner that has been 
already described. It has also a proper coat or cap- 
aule; and on the posterior edge, where the lamina of 
the lateral ligaments pass from the diaphragm to the 
liver, at some distance from each other, a portion of 
the liver, covered by this coat and by cellular sub- 
stance, is in contact with the diaphragm. The same 
thing occurs likewise at the coronary ligament.f 

The liver holds the first place among the glands of 

* It baa been iiractured in the living body by external violence. 

f Many anatomists deny the existence of this coat ; but if one of the la- 
mina of the ligaments be carefully peeled off from the surface of the liver 
which is slightly affected bv putrefaction, it will be apparent, although 
vary thin. It was described by M. Lacnnec, in Le Joumid de Medicine 
Ibrl80a 
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the body for size, but it i« still more remarkable for 
some other circumstances in its economy. In addition 
to an artefty, which passes to it as arteries do to other 
glands^ there is a large vein which also enters it as an 
artery; and after ramifying throughout the liver, com- 
municates, as does the artery, with other veins, which 
carry the blood from this gland into the vena cav^ and 
the general circulation. There are therefore three 
species of blood vessels in the liver; and with these 
are fcHind the vessels which carry out of the gland the 
fluid secreted by it, or the bile. 

The artery of the liver is denominated the Hepatic 
Jlrtery. The vein which goes to the liver is called 
the Vena P&rtarumy from the place at which it en- 
ters. The veins which carry to the vena cava the 
blood brought to the liver by the hepatic artery and 
the vena portarum, are called the Hepatic Veins; 
and the duct through which the bile flows out of the 
liver, is called the Hepatic Duct. Three of these 
vessels, the Hepatic Artery j the Vena Partarutny and 
the Hepatic Duct, enter the liver at the great fissure^ 
at the spot where the prominences exist called the 
ports; hence the name vena portarum was applied 
to the vein. 

These vessels ramify in the manner presently to be 
described ; and it is ascertained by minute anatomical 
investigation, that the liver is entirely composed of 
the ramifications of these vessels and of the hepatic 
veins, with absorbent vessels and nerves, which are 
connected together by cellular membrane. 

It has been already observed, that the first great 
branch sent off by the aorta in the abdomen, the Cos- 
liacy divides into three branches, which go respective- 
ly to the stomach, the liver and the spleen. 

The Hepatic is generally the largest of these 
branche3. * In its progress towards the liver itsends 
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off an artery to the stomach, called the gastrica dex« 
tra. At the great fissure it divides into two branches i 
the right branch, which supplies the right lobe of the 
liver, is of course the largest. This branch sends off 
one to the gall-bladder, which is called the cystic ar- 
tery; and also some smaller branches: it passes under 
the hepatic duct, and ramifies through the great lobe 
of the liver. The left branch is distributed through 
the left lobe of the viscus. It can be proved by in- 
jection, that the hepatic artery communicates not only 
with the hepatic veins, but with the biliary duct, and 
the vena portarum also. It has been disputed whe- 
ther the size of this artery is greater than would be 
requisite for the nourishment and animation of the 
liver. 

The Vena Portarum, the great peculiarity of the 
liver, originates from all the chylopoetic viscera ex- 
cept the liver, and is of course formed by the union 
cf the veins which correspond to all the branches of 
the coeliac and mesenteric arteries, as they are distri- 
buted to the stomach and intestines, the spleen, the 
pancreas, and the omentum. The veins from the in- 
testines generally form two great trunks, which are 
denominated the greater and lesser mesenteric veins. 
The great mesenteric vein is situated to the right, 
and rather before the mesenteric artery. — After it has 
approached the origin of the artery, it separates from 
it, and passes behind the pancreas : at this place, nearly 
in front of the spine, it is joined by the great vein of 
the spleen, which forms almost a right angle with it, 
«nd these constitute the great trunk of the vena por- 
tarum. The lesser mesenteric vein, which corresponds 
to the inferior mesenteric artery, and brings blood 
from the pelvis and from the left part of the colon, 
becomes finally a large vessel, and commonly unites 
with the splenic about an inch and a half before its 
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junctiMm with the superior mesenteric vein. The yena 
portarum^ thus formed, proceeds towards the liver, in* 
dining to the right, and is generally about three inches 
in length: in its course it sometimes receives small 
veins, which in other cases pass to its splenic and me- 
senteric branches. When it has arrived at the great 
transverse sinus of the liver, it divides into two large 
branches, each of which forms nearly a right an^e 
with it. Their size is so great, that, when distended 
with injection, they appear like an independent vessel, 
into which the vena portarum enters; and on this ac- 
count they are called the Chreat Sinus of the vena 
Eortaruffl. They do not adhere firmly to the glandu- 
ir substance of the Jiver, but are united to it by eel- 
lular membrane. The right branch is the widest a^ 
shortest. It generally divides into three branches; 
an anterior, a posterior, and a lateral branch; which 
ramify minutely, and extend themselves in the right 
lobe., The left branch is much longer, and eonti* 
nues to the extent of the transverse fissure. Near its 
termination it is joined by the umbilical ligament, 
which has been already mentioned. This branch is 
generally in contact with a branch of the hepatic ar- 
tery, and of the hepatic duct; and ramifies, like the 
right branch, into the contiguous parts of the liver. 

T4ie Hepatic or excretory duct originates, by very 
small vessels, from the acini or corpuscles of which 
the liver is composed, and into which the minute ra- 
mifications of the vena portarum and hepatic artery 
extend. They accompany these vessels, increasing 
as they increase, although the fluid they contain moves 
in an opposite direction; and two large branches 
which they ultimately form are situated at the portA 
of the liver, in contact with the great branches of the 
vena portarum and the hepatic artery. 
These three vessels are in contact with each other 
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before they enter the liver. The biliary duct is an- 
terior, the vena portarum posterior, and the artery to 
the left of them. They are accompanied by nerves 
and lymphatic vessels, and are surrounded by a consi- 
derable quantity of cellular substance, and thus ar- 
ranged are partially covered with peritoneum. The 
cellular substance- which invests them continues with 
them into the liver, and is more particularly connect- 
ed with the vena portarum. It is called Olisson^s 
Capsule^ and was supposed to have some contractile 
power, which assisted the circulation of the vena por- 
tarum; but that idea is now altogether abandoned. 
The hepatic veins, which receive the blood of the he- 
patic artery and the vena portarum, open into the an- 
terior part of the vena cava, where it is in contact 
with the liver. Generally there are three of these 
veins, but sometimes there are only two; in which 
case one of them is formed by two others, which unite 
immediately before they open into the vena cava. It 
is to be observed, that the various branches of these 
Veins do not accompany those branches of the vena 
portarum or hepatic artery to which they correspond, 
but form very large angles with them. This is pro- 
bably owing merely to their termination in a part so 
distant from diat in which the artery and the vena 
portarum originate; but it is very different from what 
occurs in other glands. 

The Mrves of the Liver are derived from the se- 
milunar ganglions of the splanchnic nerves. From 
these many nerves proceed, which form a net-work 
denominated the solar plexus. From this plexus 
many threads are sent off, which form a net-work that 
is divided into the right and left hepatic plexus. 
These plexuses surround the hepatic artery and the 
vena portarum^ and accompany them in their rami- 
cations throughout the liver, being enclosed by Glis- 
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son's capsule. They receive some threads from the 
stomachic plexus, formed by the par vagum. Al- 
though the number of nervous fibres is very consider 
rable, their bulk^ compared with that of the liver^ is 
very small. 

The Lymphatics of the Liver are extremely nu- 
merous; and those in that portion of the peritoneum 
which invests the liver may easily be rendered con- 
spicuous : for by pressure the injected fluid can be 
forced from the trunks and large branches into the 
small ramifications, in opposition to the valves. Whe& 
all the surface is injected in this manner, it has the 
colour of the substance injected; as is the case with 
parts which are very vascular^ when the blood vessels 
are injected. 

The deep-seated lymphatics are also very nume-' 
rous in the liver^ and communicate freely with the su- 
perficial. 

The superficial lymphatics, which are on the upper 
surface, proceed through the diaphragm into the tho- 
rax in their course to the thoracic duct. Those which 
are deep-seated emerge from the liver at the port», 
where the great vessels enter, and unite with the tho- 
racic duct in the abdomen, after passing through se- 
veral glands. The lymphatics of the lower surface 
unite with the deep-seated. 

The glandular or parenchymatous substance of the 
liver is of a reddish-brown colour, and moderately 
firm consistence. When it is cut into, the cut surface 
exhibits the sections of the branches of the different 
blood vessels above mentioned, and of the excretory 
ducts. These vessels are often distinguishable froiu 
each other. TJie section of the biliary duct appears 
the thickest; that of the artery next;, the vena por- 
tarum is next in order; and^ last of all^ the vena he- 
paticae. 

Vol. II. 18 
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The branches of the vena portarum are surrounded 
by cellular substance^ or Glisson's capsule; and, there-* 
fore, adhere less to the substance of the liver than the 
branches of tbe hepatic veins^ The sections of the 
hepatic ducts have often bile in them, and are, there- 
fore, termed pori biliarii* The branches of the arte- 
ry are also very distinguishable. 

When the internal substance of the liver is brought 
into view, and examined accurately, it appears to b© 
formed of small bodies, or acini, which are distinguish- 
able from each other. If the liver happens to be torn 
or lacerated, the lacerated surfaces are rough and ir-' 
regular, owing to the separation of these acini from 
each other. 

It is asserted by several microscopical observers^ 
that a minute branch of each of the aforesaid vessels 
can be traced into each of the acini. It is also de« 
clared, that if each of these vessels be injected sepa- 
rately with mercury, oil of turpentine coloured, or a 
saturated aqueous solution of gutta gamba, there is no 
part of the glandular mass as large as a grain of mus^ 
tard seed in which those vessels will not be found. 

Several anatomists of the first character have like- 
wise declared, that a fluid properly injected into one 
of these vessels, will occasionally pass into all of them* 
Thus an injection will not only pass from the vena 
portarum to the biliary duct, but to the hepatic artery 
and veins also. It will likewise pass, in a retrograde 
course, ft*om the biliary ducts to the vena portarum^ 
and to the hepatic artery and the hepatic veins; or 
Jpom any one of the four orders of vessels into the 
three others.* 

The great peculiarity of the liver is, that venous 
blood, instead of arterial, is brought to it for the pur^ 
pose of secretion. Thus the great vein of the ehy- 

* I have tried the ezporiroeDt, and find the awcrtion to be correct— Edu 
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lopoietic viscera, instead of passing to the cava^ en* 
ters the liver by the transverse fissure, and takes on 
the office of an artery; its coats, on this account, be- 
ing much thicker and stronger than those of the he-^ 
patic veins.* 

The Biliary or Hepatic Duct is formed of very 
minute vessels, which originate in the acini above de^ 
scribed : these unite together like veins until they 
form considerable branches, which finally compose the 
great ramifications of the biliary duct. This duct is 
very strong and firm, and on its internal surface are 
the orifices of many mucous follicles or ducts. It 
passes from the transverse fissure of the liver, with 
the hepatic artery, as before described, and at the 
distance of an inch and a half or two inches from the 
fissure, it unites with a duct from the gall bladder, 
which is called the Cystic Duct. This duct is nearly 
equal in length to the hepatic, and after running al^ 
most parallel to it, at length unites so as to form an 
acute angle with it. The cystic duct is smaller than 
the hepatic, .and they^ unite much like two branches 
of an artery. 

The OcUl Bladdery from which the cystic duct 
arises, has the shape of a pear, with a very long neck, 
curved in a way to be hereafter described. It is si* 
tuated in a superficial pit or cavity in the concave sur- 
fiice of the right lobe of the liver; and its fundus, or 
basis, often projects a small distance beyond the ante- 
rior edge of the viscus. Its position is such, that it 
extends from before backwards, and inclines rather to 
the left; of course, therefore, when the subject lies 
on his back, the bottom of the bladder is- the upper- 

'*' A case is related by Mr. Abernetby, in the LoDdon Philosophical 
Tnuiiaclions, in which the vena portarum terminated in the vena cyiva 
below the liver, without communicating with it The hepatic arterv was 
the only vessel which carried blood to £e organ, and was unasuallv largei 
the liver being nearly of the natural size. Some bile was in the ^1 
bladder, bat it was less acrid than usual. 
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most part of it : when he lies on the left side^ it is 
also higher than the neck; and when he lies on the 
right side it is the lowermost. 

The gall bladder consists of an internal coat, and 
one that is cellular or nervous^ and has somewhat of a 
fibrous appearance. This coat connects the gall blad- 
der to the surface of the pit or cavity in which it lies. 
The peritoneal coat of the liver is extended from the 
surface of the viscus over that part of the surface of 
the gall bladder which is not in contact with it. 

The internal coat has a peculiar structure, with a 
faint resemblance to that of the villous membrane. 
It is so arranged as to form very fine folds, which 
have various directions: in some places they make 
a net- work; in others, as the neck of the bladder, they 
are longitudinal. Many mucous follicles exist on its 
internal surface. 

The neck of the gall-bladder is suddenly bent down 
or curved upon itself, and twisted, so that it resembles 
the neck of the swan, when the head of that bird is 
applied to one side of its breast. 

A branch of the hepatic artery, which leaves it be- 
fore it enters the liver, is appropriated to the gall 
bladder, and is, therefore, denominated the cystic ar- 
tery. TTie veins corresponding to this artery empty 
themselves into the vena porlarum.^ The lymphatic 
vessels, are united to those which are found on the 
lower surface of the liver, and the nerves are derived 
from the hepatic plexus. 

The gall bladder appears to be merely a reservoir, 
into which bile passes through its duct in a retrograde 
direction. If air be blown through the hepatic duct 
from the liver, it will pass to the gall bladder almost 
as freely as it passes to the duodenum. 



^ It has been justly obferved by John Bell, that the veins would not ter- 
minate thus, if bile were secreted by the gall bladder. 
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The biliary duct from the liver, after receiving the 
duct from the gall bladder, takes the name of Ductus 
Communis Choledochus. It is wider than either of 
the other ducts, and near three inches in length. It 
passes down before the vena portarum, and on. the 
right of the hepatic artery, to the posterior surface of 
the ri^ht extremity of the pancreas. It passes through 
a small portion of that gland, and then perforates the 
muscular coat of the duodenum; after which it pro- 
ceeds from half an inch to an inch between this coat 
and the villous, and opens into the cavity of the intes- 
tine. The orifice forms a tubercle which extends 
lengthwise of the intestine, and is rounded above and 
pointed below, with a slit in it. While this duct is in 
contact with the pancreas, a duct from that gland ge- 
nerally opens into it, so that the biliary and pancrea- 
tic fluids enter the duodenum by the same orifice; but 
sometimes the pancreatic duct opens into the duode- 
num, by a distinct orifice, very near to that of the bi- 
liary duct. 



The Bile^ or fluid secreted by the liver, appears to an- 
swer a two-fold purpose in the animal economy. It 
produces a chemical effect upon the alimentary mix- 
ture which passes from the stomach through the intes- 
tines; and it increases the peristaltic motion of those 
important organs. 

by an inverted action of the duodenum, some of 
this fluid is frequently carried upwards into the sto- 
mach : it then often produces only slight derangement 
of the functions and sensations connected with that 
viscus; but sometimes violent vertigo, and even con* 
vulsions, seem to have arisen merely from the pre- 
sence of a large quantity of bile in the stomach : for 
they have gone ofif completely upon the discharge of 
bile by vomiting. 

Notwithstanding these effects of bile in certain 
cases, in which a great deal of it exists in the sto- 
mach, it is often carried into the m&s of blood ia 
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large quantities, and appears to be mixed v^ith the 
aerum, and to circulate throuj^h the bodjr, without pro- 
ducing any ver;f sensible effect: thus manjr persons 
who are deeplj tinged by bile in their blood, experience 
but few effects that can be imputed to the mixture of it 
with the circulating fluids : and neither the brain nor 
the heart appears to be much influenced bjr the circum- 
stance. ^ 

Bile is miscible with water and with alcohol, and 
also with oily substances^ and it often assumes a greeo 
colour, when mixed with acids. The colour of the al- 
vine discharges is derived from the bile, and they are 
therefore sometimes very green, when the acetous fer- 
mentation takes place in the contents of the stomach 
^ and bowels. 

It is asserted by some chemists, that ten parts in 
eleven of the human bite consists of water; that albu* 
minous matter composes about one forty-sixth part of 
it; and that there is nearly an equal Quantity of resi- 
nous matter in it. There is also a small quantity, (one' 
part in 244,) of uncombined soda dissolved in it, and a 
smaller quantity of neutral salts, consisting of soda 
combined with the phosphoric, sulphuric and muriatic 
acids. In addition to these is a very small quantity of 
phosphate of lime and of oxide of iron, and some yel- 
low insoluble matter. 

The.bile in the CkiU Bladder is generally more viscid 
than that which is found in the Hepatic jHuct. 



SECTION II. 

Of the Pancreas. 

The pancreas is a glandular body, which has a 
litrong resemblance to the salivary glands in several 
ptrticulars. It is seven inches in length, and is irre- 
gularly oblong in its form, one extremity being much 
larger than the other. Its large extremity is in con- 
tact with the duodenum, and it extends from this in- 
testine in a transverse direction to the spleen, to which 
it is connected by the omentum and by blood vessels. 
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It is not invested by the peritoneum^ but is situated 
in the space which exists between the two lamina of 
the mesocolon, as they proceed from the back of the 
abdomen, before they come in contact with each other. 
It is anterior to the aorta and vena cava, and to the 
mesenteric vein, or main branch of the vena porta- 
rum; being connected to these parts by cellular mem- 
brane. At the right emtremity, which is connected 
with the duodenum, is a process of the gland that ex- 
tends downwards in close contact with the intestine. 
This is called the head of the pancreas^ or the lesser 
pancreas. 

The position of the pancreas is such^ that one of its 
surfaces looks forwards and rather upwards, and the 
other backwai'ds and downwards;, onfs edge is of course 
posterior and superior, and the other anterior and in- 
ferior. The posterior of these edges is much thicker 
than the other, and has a groove or excavation which 
is occupied by the splenic blood vessels. 

This gland differs from the other large glands of 
the abdomen, inasmuch as it has not a large artery 
particularly appropriated to it; but instead of tbis^ 
it receives branches from the contiguous arteries. 

The arterial blood of this gland is partly supplied 
by the splenic artery, which, in its course from the 
main trunk of the eoeliac to the spleen, while it is in 
Che groove at the edge of the pancreas, sends off into 
the gland one considerable branch called the great 
pancreatic, and a number of small branches, which go 
off in succession^ In addition to these, the pancreas 
receives vessels from one of the branches of the hepa** 
tic artery, before it sends off its great ramifications^ 
as well as small twigs from several other contiguous 
arteries. The veins correspond with the arteries, 
but ultimately are discharged into the vena porta^ 
rum. 
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The pancreas resembles the salivary glands in ca- 
lour, and also in texture; for it is of a dull white co- 
lour with a tinge of red, and it appears to consist of 
small bodies of a granulated form, which are so ar- 
ranged as to compose small masses or lobes that are 
united to each other by cellular membrane. Each of 
these granulated bodies receives one or more small ar- 
' tierial twigs, and from it proceeds not only a vein but 
a small excretory duct, which, uniting with similar 
ducts from the adjoining granulated portions or acini, 
forms a larger duct in each lobe or mass; these open 
into the great duct of the gland,, which proceeds 
through it lengthwise from the left extremity, in 
which it commences, to the right. 

This ductals situated in the body of the gland, 
which must be dissected to bring it into view. It is 
thin and transparent, like the ducts of the salivary 
glands, and is rather larger in diameter than a crow's 
quill. In its progress towards the right extremity of 
the gland, it gradually enlarges, and commonly re- 
ceives a branch from the part called the lesser pan- 
creas. It most commonly unites with the biliary 
duct before it opens into the duodenum: sometimes 
these ducts open separately, but very near to each 
other. They penetrate the coats of the intestine, ra- 
ther obliquely, and between four and five inches from 
the pylorus. This canal is sometimes called Ductus 
Virsungit^ after an anatomist who published a plate 
of it. 

The pancreas has an irregular surface, and no coat 
which covers it uniformly. It is invested by cellular 
membrane, which also connects its different lobes to 
each other. Absorbent vessels and nerves are traced 
into it. 

The portion called the lesser pancreas adheres to 
the duodenum; and when it is enlarged by disease. 
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the passage of aliment through that intestine is much 
impeded; and sometimes completely obstructed.* 

It is now generally believed that the fluid secreted 
by the pancreas is similar to that which is produced 
by the sijivary glands. 



SECTION III. 

Of the Spleen. 

The Spleen is a flat body of a bluish colour^ and 
an irregular oblong form, with thick edges, which are 
indented in some places. 

It is various in different subjects, both in size and 
form. Its most common size is between four and five 
inches in len gtbi &nd about three or four inches in 
breadth; but iPhas often been found of more than 
four times this size; and it has also been seen not 
much longer than an inch. Its ordinary weight is be- 
tween six and nine ounces; but it has varied in diffe- 
rent subjects from eleven pounds to one ounce. It is 
supposed, by many physiologists, that it frequently 
varies in size in the same individual. 

It is situated in the left hypochondriac region, in 
contact with the diaphragm, below the eighth rib. 
The position of the spleen is somewhat oblique, — one 
extremity being directed downwards and rather for- 
wards, and the other upwards and backwards; but 
when the stomach is distended, the lower end of it is 
pushed forward by the great extremity of that viscus. 

In general itA so deeply seated irt *e left hypo- 

' ''^ In several cases where examination after death evinced tet the pan^ 
creaa had become enlarged and indurated, particularly at the right exti|^ 
mity, the principal symptoms were jaundice ; great urteasinesa ajm- 
taktng food; vomUUig some time aner eatings M TWt immediatdy; ex* 
ireme acidity of the matter rejected. 

Vol. II. 19% 
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c^bondriac region, that it k out of yiew when the suV 
ject 18 opened in the ordinary way : but in some eases 
of enlargement, after the intermitting fever, it has ex- 
tended downwards, neariy as law as the ^pelvis; and 
towards the right side beyond the umb^icus. 

The external surface of the spleen is convex, in 
conformity to the surface of the diaphragm, with 
which it is in contact. The internal surface of the 
spleen is irregularly concave, having a kwgitudinal 
fisRure which divides it into two portions. 

The spleen is invested by the peritoneum, one pro- 
cess of which is often extended from the diaphragm^ 
above and behind it, in the form of ligament. Ano- 
ther process of the same membrane is extended to it > 
from the great extremity of the stomach. The peri- 
toneum is also continued from the spleen in the form of 
omentum. 

Within this peritoneal covering is the proper coat 
of the spleen, which is so closely connected to it, that 
many anatomists have considered them as one mem- 
brane: they are, however, very distinct at the great 
fissure, but the external coat is extremely thin. 

The proper coat of the spleen is not very thick; it 
is dbnse and firm, and somewhat elastic, but not muck 
so. It is partly transparent. 

The spleen has a largcartery, which is one^of the 
three great branches of the coeliac. This vessel runs 
in an undulating manner in a groove in the upper edge 
of the pancreas, and in this course sends off many 
small branches to supply that gland. The splenic ar- 
tery, beforftt arrives at the spleeiMdivides into five 
or six branches, which are also uMulating in their 
progress, and penetrate into the body of the viscus 
%X thtf above mentioned fissure. These branches are 
distributed to every part of the viscus, and ramify 
minutely. 



-» • 
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IProm these branobes^ or from the mam trunk be- 
fore it ramifies^ three or four smaller brancinftprooeed 
to the left extremity of the stomaeh« TfaePKre called 
. vasa brevia or arteriaa breves. 

The arteries whiehi enter the spleen are accompa*- 
nied by veins that emerge from it^ and unite to form 
a great trunk. This trunk observes a cmirse corre- 
sponding to that of the splenic artery, and receives 
veins from the stomach «nd pancreas, which correr 
«pond with the arterial branches sent to those organs. 
The splenic vein is one #f the principal branches of 
the vena portarum. 

The splenic artery is very large in proportion to 
the viscusto which it is sent^ and the vein is unusual- 
ly large in proportion to the artery. The vein is also 
very tender and delicate ia its structure. 

The absorbent vesseh of the spleen are very nume- 
rous. It has been asserted, diat when those of the 
^external coat of the spleen are injected, they are suf^ 
ficient to form a fine net-work on it. The absorbents 
of the deep-seated parts unite to the superficial at the 
fissure where the blood vessels enter. They terminate 
in the thoracic duct, after passing through several lym- 
phatic glands. 

The nerves of the spleen are derived from the solar 
plexus; they form a plexus round the vessels, and ac- 
company them through the viscus. 

The spleen consists of a substanQe which is muck 
Bofter than that of any other viscus of the abdomen. 
This substance is made up either wholly or in great 
part of the ramifications of the splenic artery and vein, 
which are demonstrated by injections to be very mi- 
nute and numerous in thb body. There are also many 
fine white cords, like threads, which pass from the in- 
ternal surface of the inner coat of the spleen into its 
^oft substance, in which some of them ramify. These 
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oords coiinect the substance of the spleen pretty tirni'* 
I7 to it&giftt) and they seem to have the effect of ren^ 
dering twexterior part of the substance more firm 
and dense than the internal. They are particularly 
conspicuous if the spleen be immersed in water, and 
the coat pulled off while it is in that situation. 

The spleen has a strong resemblance to the glandu- 
lar organs, but has no excretory duct^ and its particu- 
lar function is not very obvious: for these reasons the 
stracture of this organ is a subject of very interesting 
inquiry^ 

Malpighi, who took the lead in researches of this 
nature, before injections of the blood vessels with wax 
were in use, after investigating the structure of the 
spleen by long maceration, by boiling, by inflation, by 
the injection of ink or coloured fluids, and by exami- 
nation with microscopes, declared that its structure 
was cellular; that the cells communicated more freely 
with the veins than the arteries; and that they might 
be considered as appendices of the veins. He also as- 
serted, that a large^number of white bodies or vesicles 
were to be found in those cells and throughout the 
whole substance of the spleen, which were in bunches 
like grapes, and preserved their whitish colour al- 
ihoiigh the vessels around them were injected with a 
coloured fluid. This description of Malpighi appears 
to have been admitted by some of the very respectable 
anatomists who were contemporary with him; but it 
was zealously opposed by Ruysch, who exhibited the 
apleen so completely injected witib wax, that it ap- 
peared to be composed entirely of vessels.^ 

* Two ^atea, taken fhrni drawings of these preparations are pi^ 
liahed in Ruysch's Works. One is attached to Epustola Problematica 
Quarta, in the second volume; and the other to Thesaurus SepUmus^ la 
the third vohime^ 
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Huysch appears to have paid great attention to this 
Babject^ and to have made many preparations of the 
spleen. From these he derived the opinion^ that the 
substance of this organ was entirely composed of ar- 
teries^ veins^ absorbent vessels^ and nerves; and that 
if it were properly injected before it was dissected^ 
no other structure would be found. He stated^ that 
the minute ramifications of the blood vessels appeared 
. to have acquired a peculiar quality^ and were so soft 
and delicate that their texture was destroyed by the 
least friction; and that by the slightest degree of pu- 
trefaction they appeared to be reduced to a fluid state. 
He also denied the existence of cells^ or of the whitish 
bodies described by Malpighi. 

The question thus at issue between these great mas- 
ters of their art was very carefully examined by M. 
De La Sone^ a French physician^ whose observations 
are published in the Memoirs of the Academy of Sci- 
ences for 1754. After repeating the processes of each 
of these anatomists, and instituting some others in ad- 
ditioBy he adopted the opinion that there was in the 
texture of the spleen a pulpy substance which was not 
a mere coagulum^ but which^ however^ could not be 
injected. 

He derived his opinion from this fact among others. 
After maceratijig the spleen a considerable time^ and 
injecting water into the vessels until it returned co- 
lourless, he injected ink, and confined it some time in 
the vessels by tying them : he then allowed the ink to 
flow out of the vesseky and made various sections of 
the spleen; but no ink appeared in the pulpy substance, 
although it was visible m many small vessels which ra- 
mified in that substance. He observes that this could 
not have been the case, if the pulpy substance had 
been composed entirely of vessels, as was supposed by 
Iluysch« 
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He also examined the apleen after it had been in- 
jected with wax^ according to the manner of Huysch^ 
anfd believed not only that the pulpy matter remained 
uninjected^ but that Ruysch himself^ in his own pre- 
parations^ removed this substance^ supposing it to ex-^ 
1st for the mere purpose of connecting the vessels to 
each other. 

To see the blood vessels in the same state of disten-^ 
tion in which they were during life, he tied the sple** - 
nic vessels in a living animal^ and removed the spleen 
with the ligatures on the vessels. In this situation 
he boiled it, and then examined the appearance of the 
vessels and the pulpy substance. — From these, aa well 
as his other observations^ he decided^ that the pulpy 
substance did not consist entirely of vessels^ but was 
an additional and different structure. 

He also suggested, that as the brain and the muscu* 
lar fibres were so covered by blood vessels in the in- 
jected preparations of Ruysch, that they appeared to 
be composed entirely of vessels, when in fact they con- 
sisted of a different substance, so the pulpy substance 
of the spleen xfras covered or obscured by the blood 
vessels which passed through it^ without constituting 
its whole substance. 

He confirms the account of Malpighi respecting the 
Whitish Vesieks or Follicle^ and states, that in a ma- 
jority of cases they are not to be discovered without 
la particular preparation; but that they are generally 
made obvious by long maceration of the spleen in wa« 
ter. In his opinion they are the most essential part 
of the organ. 

Notwithstanding these investigations of M. De La 
Sone, the question rftpecting the structure of the 
Bpleen remains not completely decided even to this 
day. 

Haller; who was perfectly well acquainted with the 
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Babject, inclined to the opinion of Ruysch; while Sa« 
batier adopted completely the opinion of De La Sone. 

It appears from the statement of Gavard^ that De- 
sattlt did not admit the existence of the transparent 
bodies; although he believed that the pulpy substance 
of the spleen consisted of cells which resembled those 
of the cavernous bodies of the penis. 

Boyer^ whose descriptions of the animal structure 
appear to have been formed with scrupulous exacti- 
tude, admits the existence of transparent bodies; some- 
times so small as to be scarcely visible^ and sometimes 
as large as the head of a pin*. He observes^ that the 
best method of examining them is to place a very thin 
slice of the spleen between the eye and a strong lights 
when the transparency of these bodies occasions the 
slice of the spleen to appear as if perforated. 

As to the general structure of the pulpy substance^ 
he avows himself unable to decide respecting it; but 
observes, that upon examining the cut surface of the 
spleen, you perceive black liquid blood flow from the 
vessels; if you then scrape this surface, you may ex- 
press easily a species of sanies different from that 
which flows from the vessels, which, after exposure, 
4>ecomes red, and resembles coagulated blood; whe- 
ther this is contained in the capillary vessels, or in the 
<^vitie8 of this organ, he acknowledges himself unable 
to determine. 

Notwithstanding the sentiments of these French 
gentlemen, many of the British anatomists, who are 
entitled to great attention on account of their skill in 
minute injections, have adopted the ideas of Ruysch. 
Among these are to be mentioned the late Dr. F. Ni- 
choUs, and many of the anatomists of London, as well 
as the second Professor Monro, of Edinburgh. There 
are, however, two remarkable exceptions to this ac- 
count of the British anatomists. The late Mr. Falco- 
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ner^ who wrote a dissertation on the situation and 
structure of the spleen, which contains the sentiments 
of the late truly respectable Mr. Hewson,* after 
stating that the organ was extremely vascular, so that 
when injected; it appeared like a mere congeries of 
vessels, makes this unequivocal assertion — that there 
are innumerable cells dispersed throughout the whole 
substance of it, which are so small that th^ are only 
to be discovered by the aid of a microscope} and are 
to be seen after steeping a thin piece of spleen, the 
blood vessels of which have been minutely injected 
in clear water during a day, and changing the water 
frequently. He also adds, that the ultimate branches 
of the arteries and veins form a beautiful net-work 
on each cell; and that these cells are sufficiently dis- 
tinguished from the irregular interstices of the cel- 
lular substance, by their round figure and their great 
regularity. 

Mr. Everard Home, in his papers on the structure 
and uses of the spleen, confirms the account of the ve- 
sicles in this organ; and adds that these vesicles are 
occasionally seen in a distended and in a contracted 
state. That when distended they are twice as large 
as when contracted, and are distinguishable by the na- 
ked eye; whereas, when contracted, they require a 
magnifying glass to be distinctly seen. These obser- 
vations appear to have been made upon quadrupeds.! 

Professor Soemmering appears to unite in the ge- 
neral sentiment of the British anatomists, that the 
spleen is simply vascular. He says, that the tuber- 
culi which sometimes appear in it, when examined 
with a magnifying slass, appear to be composed en- 
tirely of vessels. 

"^ See Experimental Inquiries, vol. iii. 

t See the London Philoeophicai Transactions fi>r 180a 
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There are, therefore, two questions not perfectly 
decided respecting the spleen. 

First. Whether its general structure is simply vas* 
cular; or whether there is any other structure either 
cellular or more substantial, which composes its gene- 
ral bulk. 

Second. Whether the small transparent vesicles, 
originally described by Malpighi, are to be regarded 
as essential parts of the structure of the spleen. 

With respect to the first question, the injections of 
Ruysch, and of the British anatomists in general, and 
even of Mr. Hewson, as well as of Haller and Soem- 
mering, seem to afford positive facts in opposition to 
those of a negative kind adduced by M. De La Sone, 
and render it highly probable that the general struc- 
ture is simply vascular. 

But the second question stands on different grounds. 
The existence of small transparent vesicles, although 
denied by Ruysch, and neglected by the British ana- 
tomists in general, was asserted as a positive fact by 
Malpighi and De La Sone; and their assertions have 
been confirmed, not only by most of the French ana- 
tomists, but also by Hewson and Home among the* 
British. 

The sentiments of physiologists respecting the func- 
tions of the spleen, are more discordant than those of 
anatomists respecting its structure; although the sub- 
ject has been considered by many authors of great in- 
genuity.* 

* See M. lieutaad, Elementa Physiolo^flB. 
HewBon's Experimental loquirics, vol. iiL 
Dr. Rush, Medical Museum, vol. iiL 
Haller, Elementa Physiobgic, tom. vi. page 414 

Vol. IL 20 
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CHAPTER IV. 

OF THE URINARY ORGANS AND THE GLANDULiS 
REN ALES. 

The urinary organs consist of the Kidneys^ which 
are situated in the lumbar regions; of the Bladder^ 
which is in the pelvis; of the Ureters^ which are flex- 
ible tubes or canals that pass from the kidneys to the 
bladder; and of the Urethra^ or tube through which 
the urine is discharged from the bladder. 

These organs have but little connexion with the pe- 
ritoneum. The kidneys are behind it^ and a conside- 
rable quantity of cellular membrane is placed between 
them and it. The ureters are also behind it; and but 
a part of the bladder is invested with it. 

The Glanduhs Renales are described with the uri- 
nary organs^ on account of their contiguity to the kid- 
neys; and^ to avoid a derangement of the natural or- 
der of description^ they are considered first. 

The urethra pertains to the organs of generation as 
well as to the urinary organs^ and can be described 
most advantageously with them. 



SECTION I. 

Of the Glandube Renales. 

These are two small bodies^ situated on the psoas 
muscles^ one on each side of the spine^ behind the pe- 
ritoneum and above the kidney^ being in contact with 
its upper and anterior edge. They have an irregular 
Bemilunar figure with three sideS; one of which is ac- 



77ie Kidneys and Ureters. 155 

comiDodated. to the convexity of the kidney. Their 
colour is commonly a dull yellow. 

The appearance and texture of these bodies have 
some resemblance to those of glands^ and hence their 
name, but they have no excretory duct. 

When they are laid open by an incision, a cavity 
often appears, which is somewhat triangular, and from 
the lower part of it a small thin ridge arises.^ 

A small quantity of fluid is generally found in it, 
which has a very dark colour in adults, is yellowish in 
young subjects, and red in infants. 

These bodies have not a single artery appropriated 
to them, as the spleen has, but receive small branches 
from several contiguous sources; namely, from the 
arteries of the diaphragm, from the ccBliac artery or 
the aorta, and from the arteries of the kidneys. There 
is generally one principal vein, as well as some that 
are smaller, belonging to each of these bodies : the large 
vein, on the right side, generally opens into the vena 
cava; and, on the left, into the left emulgent vein. 

These bodies Were first described by Eustachius, 
and have been regarded with attention by many ana* 
tomists since that period. They exist in a great num- 
ber of animals; but their nature and functions are al- 
together unknown. 



SECTION II. 

0/ the Kidneys and Ureters. 

TuE kidneys are two glandular bodies which secrete 
the urine. They are of a dull red colour, and their 
form has a strong resemblance to that of the bean 
which bears their name. They have a peculiar tex- 

* The cavity in tbcae bodies has sometimes bccu sought for in vain. 
Haller found it in sixteen cases out of nineteen. 
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ture, which is uniform^ and not granulated or com- 
posed of acini; and they are covered by a thin deli- 
cate tunic^ which has no connexion with the perito- 
neum. 

They are situated in the lumbar regions of the ab- 
domen, one on each side of the spine* They are op- 
posite to the two last dorsal and the two first lumbar 
vertebne. They rest principally upon the psoas and 
quadratus lumborum muscles^ and their position is ob- 
lique; the concave edge presenting inwards and for- 
wards, the convex edge backwards, and the upper ex- 
tremity approaching nearer to the spine than the 
lower. 

The Right Kidney is situated rather lower than 
the left: it is below the posterior part of the right 
lobe of the liver, and behind the duodenum and the 
colon. The Left Kidney is below the spleen^ and be- 
hind the descending portion of the colon. Each of 
the kidneys is below and very near to one of the glan- 
dule renales. 

They are surrounded with a large quantity of lax 
adipose membrane, which in corpulent persons forms 
a very large mass of adeps around them; while in the 
emaciated they are surrounded with a membrane al- 
most free from fat. Each kidney has two broad sides^ 
two e}^trenutiesy and two edges. The side or surface 
which is posterior, when the kidney is in its natural 
situation, is rather broader than the other. The up- 
per extremity, or portion, is also broader and larger 
than the lower. The edge which is posterior and ex- 
ternal is regularly convex; the anterior edge is con- 
cave; but the concave edge or margin is not very re- 
gular. In the middle it is largely indented; in this 
indentation is a deep fissure, which separates the two 
broad surfaces or sides of the gland from each other; 
and here th6 breadth of the posterior surface is evi- 
dently greater than the anterior. 
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Each of the kidneys receives a large artery, which 
proceeds immediately from the aorta^ nearly in a rec- 
tangular direction. A vein^ which opens into the 
vena cava^ accompanies the artery. It is obvious^ 
from the situation of the kidneys with respect to the 
great vessels^ that the artery on the right side must be 
longer than that on the left^ and that the reverse of 
this must be the case with the veins; the veins are 
also anterior to the arteries. At the great fissure 
these vessels divide into several branches^ which en- 
ter the kidney at that place. The branches of the 
vein are before and above; those of the artery are be- 
low^ and in the middle. Surrounded more or less by 
the branches of those vessels^ is a membranous sac; 
the breadth of which extends from above downwards. 
This sac terminates in a tube that proceeds from the 
lower part of the fissure down to the bladder. The 
sack is denominated the pelvis of the kidney^ and the 
tube a ureter : each of these parts will soon b^ more 
particularly described. 

The substance of the kidney^ as has been already 
saidy is uniform in its texture^ and of a reddish brown 
colour. When it is divided by an incision made 
Jengthwaysy and from its convex to its concave edge^ 
there appears to be a small difierence in the different 
parts of it. The exterior part^ which is called corti- 
oaly is rather more pale in colour and softer in con- 
sbtence than the internal part. It varies in thickness^ 
so that some writers have described it as equal to two 
lines^ and others to one-third of the kidney. In a 
majority of subjects it will be found between the two 
statements* 

The interior part is called medullary, or tubular, 
and appears to be composed of very fine tubes. These 
tubes are so arranged, that a number of papill» or 
cones are formed by their convergence^ and project 



158 T%e Kidneys. 

into the fissure of the kidney. These papill» have 
been supposed to consist of a substance different from 
either pf the two above mentioned^ but they appear 
to be formed merely by the tubular part. 

The arteries, accompanied by corresponding veins, 
and by nerves and absorbent vessels, after ramifying 
in the fissure of the kidney, proceed into its substance, 
and continue their aborescent ramifications until they 
have arrived very near the exterior surface. They 
are so uniformly distributed to the different parts of 
the organ, that when the blood vessels are injected 
with wax, and the substance of the kidney is removed 
from the injected matter, as is the case in corroded 
preparations, the injection exhibits accurately the 
form of the kidney. 

The large branches of the blood vessels occupy the 
vacuities between the papills& in the fissure of the kid- 
ney. When they penetrate the substance of the kid- 
ney, they are enblosed by sheaths which are derived 
from the coat of the gland, and are surrounded by 
meoibrane which frequently contains adeps. 

There are commonly ten or twelve papiil» in the 
fissure of each kidney, but there are sometimes more 
and sometimes less than this number. These papillae 
are surrounded by a membranous sac of a correspond- 
ing form; the papill» being a cone, and the sac re- 
sembling the upper part of a funnel. The sac is there- 
fore called an infundibulum, or calyx. Sometimes 
there are two papillsB in each infundibulum, and then 
the form of the sac is not so regular. The infundibu- 
lum adheres to the base of the papillsB, but lies loose 
about the other parts of it. Each infundibulum com- 
municates at its apex with the pelvis of the kidney. 

The PelviSy as has been already mentioned, is a 
membranous sac which terminates in the ureter, exte- 
rior to the kidney. This sac generally divides itself, 
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in the fissure of the kidney, into three large irregular 
branches, each of which very soon terminates in three 
or four of the infundibula above described. That por- 
tion of the sac which terminates in the ureter is exte- 
rior to the kidney. 

When the interior parts of the kidney are exposed 
to view, by the section above mentioned, after the ar- 
teries and veins have been minutely injected, the cor- 
tical part will be found to consist almost entirely of the 
minute ramifications of these vessels. Among them 
are some small bodies, which are dispersed through 
the substance, like berries on a bush : these are assert- 
ed also to be composed of vessels. 

The tubular part certainly proceeds from this vascu- 
lar cortical substance : for Ruysch, and after him seve- 
ral other injectors, have filled these tubes with injec- 
tions thrown into the arteries. 

The tubuli, of which this part is composed, seem to 
arise obscurely from the cortical part. They soon as- 
sume somewhat of a radiated direction, and are finally 
arranged so as to form the papilla or cones above de- 
scribed* 

On these papill» or cones some of them can be 
traced, uniting with each other, to form larger tubes, 
which terminate on the surfaces of the papillae, in 
orifices large enough to be seen distinctly. From these 
orifices urine may be forced out by compressing the 
papiUsD. On this account the tubes have been called 
tubuli uriniferi. 

In the foBtal state the kidney is formed of a number 
of distinct lobuli, each of which consists of a papilla 
with the cortical matter connected to its base. Soon 
after birth these lobuli coalesce; and in two or three 
years the substance of the kidney appears uniform, as 
above described. In some animals this lobulated struc- 
ture continues during life: in them, and also in the 
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fcetus^ each lobe appears like a distinct organ. Ah 
though in the adult kidney this structure has disap- 
pearedy the papills and the tubular part connected 
with them are somewhat detached from each other^ in 
a manner corresponding to their original arrangement. 
The JVerves of the Kidneys originate from the se- 
milunar ganglion, formerly mentioned. They form 
a plexus round the blood vessels^ and go with them 
into the gland. 

The kidneys have internal and external absorbent 
vessels^ although the external vessels are very small. 
These absorbents pass through glands in the lumbar 
region to the thoracic duct. 

' The pf*oper coat of the kidney is said, by some ana- 
tomists, to consist of two lamina; but this cannot be 
shown in common cases. It appears simple in its 
structure, and very flexible. It is but slightly con- 
nected to the glandular substance which it encloses, 
and may be easily pealed off. It is reflected inwards 
at the fissure of the kidney, and can be traced in- 
wardly to some distance, forming sheaths for the ves- 
sels. In this internal situation it is very thin. 

771c Ureters. 

The pelvis of the kidney terminates exteriorly in 
the Ureter, ythich is a membranous cylindrical tube, 
rather flattened, and between three and five lines in 
diameter, with some variations in this respect. 

The Ureters descend from the pelvis of the kid^ 
ney so as to pass obliquely across the psoas muscle 
and the great iliac vessels. They are behind the 
peritoneum, but in contact with it. They approach 
the pelvis near the junction of the os ilium with the 
sacrum, and thence descend forwards and inwards, 
surrounded with loose cellular membrane^ to the 
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lower part of the bladder^ into which they are insert-' 
ed at its external and posterior part. They first pe- 
netrate obliquely the muscular coat^ and then proceed 
between the muscular and internal coats from half an 
inch to an inch, in an oblique direction, from without 
inwards and forwards, when they terminate by small 
orifices in the internal coat, each of which is at an 
equal distance, (rather more than an inch,) from the 
orifice of the urethra, thus forming a triangle with it. 

The ureters are said to have three coats. The ex- 
terior appear to be derived from the cellular substance: 
within It is another, which has beeii regarded very 
differently by different anatomists; some considering 
it as merely membranous, and others as muscular. If 
the ureter be laid open and the internal coat peeled 
off, the muscular structure of this coat is often very 
perceptible. 

The internal coat is called villous, or mucus, and is 
continued from the internal coat of the bladder. Over 
this coat mucus is constantly spread^ which defends 
it from the acrimony of the urine. It is very diffi- 
cult to separate the two last mentioned coats from each 
other* 

The ureters receive blood vessels and nerves from 
those of the neighbouring parts. Their internal coat 
is very vascular, and is also very sensible of irritation. 
The passage of a small urinary calculus can be traced 
from the pelvis of the kidney to the bladder^ by the 
exquisite pain and the spasmodic affections which it 
often excites. 
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SECTION III. 

Of the Urinary Bladder. 

The urinary bladder is a large sac, of a muscular 
and membranous structure, which occupies the ante- 
rior part of the cavity of the pelvis, immediately 
within the ossa pubis. 

The size of the bladder is in a continued state of 
variation, according to the quantity of urine secreted. 
When moderately distended, it is of an irregular oval 
form, but rather more flat at its lower extremity than 
above. It varies in form according to the different 
circumstances of the pelvis to which it has been sub- 
jected. 

It is fixed firmly and immoveably to the pelvis im- 
mediately within the symphysis pubis; so that it is al- 
ways to be found there of a larger or smaller size. 
This fixture is produced by the attachment of the 
lower portion of fundus of tlie bladder to the parts 
beneath it, but principally by the anterior ligaments 
of the bladder which proceed one on each side from 
the lateral surfaces of the prostate gland, and are in- 
serted into the pubis of the corresponding side at the 
lower part of the symphysis. These ligaments are 
in fact the extension of a membrane, (called by the 
French anatomists, the pelvic aponeurosis,) which 
proceeds from the upper part of the pelvis to the side 
of the prostate gland and bladder, and which may 
be seen by turning off the peritoneum from the leva- 
tor ani muscle.^ It is sometimes completely empty, 
and occupies no more space than the thickness of its 

* See Thesis on Femoral Hernia, &c, by Gilbert Breschet Paris, 
April, 1819. Colies* Surgical Anatomv, Dublin, 1811, for a more mi- 
nute account of this membrane.— Ed. 



Siiuatian of the Bladder. 163 

coats requires. When moderately distended, it occu- 
pies a considerable portion of the pelvis : when dis- 
tention increases^ it presses the parts posterior to it 
against the sacrum, and extends itself above the brim 
of the pelvis into the general cavity, rising not only 
to the umbilicus^ but in some cases to the epigastric 
region. 

In males the relative situation of the bladder and 
rectum is such, that the upper and middle part of the 
rectum is behind the bladder; but the lower part of 
the rectum, following the curve of the os sacrum and 
coccygis, is below the posterior part of the bladder. 

In females the vagina and uterus are situated be<- 
tween the bladder and rectum; so that the connexion 
of these last mentioned parts is very different in the 
two sexes. 

The peritoneum is reflected at the anterior part of 
the brim of the pelvis from the abdominal muscles, 
which it lines, to the upper part of the bladder, which 
is generally contiguous to the brim of the pelvis. It 
continues over to the posterior side of the bladder, 
and passes down upon it some distance towards the 
lower part; but before it has arrived at the bottom^ it 
is reflected towards the sacrum. 

In malesit extends from the bladder to the rectum, 
and in females, to the vagina and uterus; so that there 
is a considerable portion of the lower part of the blad- 
der which is not invested by the peritoneum. It also 
follows that when the bladder is extended into the ab- 
domen, and rises above the brin> of the pelvis, that 
part of it which presents anteriorly, and is in contact 
with the abdominal muscles, is without a covering of 
peritoneum, being below it. 

The bladder is composed of a coat consisting of 
muscular fibres, of a stratum of cellular subsunce im- 
mediately within this, and of an internal lining mem- 
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brane^ which has been called villous; but, as there are 
no villi perceptible on it, it may be more properly 
denominated mucous. ^ 

It should be observed, that, in addition to these 
coats, the bladder has a peculiar investment of the pe- 
ritoneum, as has been already described; and also of 
the common cellular membrane, which is placed be- 
tween it in every part to which it is contiguous. 

The Muscular Coat of the Bladder consists of 
fibres which are not spi^ad over it of a uniform thick- 
ness, but are thin in some places, and in others are 
collected in fasciculi. They run in every direction: 
some appear longitudinal, others circular, and some ob- 
lique; and there are interstices between them which 
are occupied by cellular membrane* The longitudi* 
nal fibres originate from the lower part of the bladdery 
and as this is the fixed part of that viscus, it is the 

?lace from wfiich these fibres must necessarily act. 
*hese fibres are generally exterior. There is no ar- 
rangement of muscular fibres to which the term of 
sphincter can properly be applied; but many anato- 
mists have thought that the fibres near the neck of 
the bladder, by their separate contraction, might pre- 
vent the escape of urine; this sentiment, however, is 
contrary to that of several very respectable writers. 

The direction of the fibres, taken collectively, is 
such, that, when they all contract, the cavity of the 
bladder is completely obliterated. 

The cellular substance between the muscular and 
internal coats is dense. It yields in a remarkable 
manner to distention, and recovers its original dimen- 
sions very easily. From its analogy to a similar coat 
in the intestines, it is called the JVervotiS Coat. 

The Internal Coat of the bladder is of a light co- 
lour in the dead subject, when it has been free from 
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disease. It had been called villous improperly; for 
the villous structure is not apparent upon its surface. 
Being continued from the integuments of the^body 
which are extended along the urethra^ it has been in*- 
ferfed^ that the surface of this coat was formed by the 
epidermis; and some respectable authors have sup- 
posed that they had seen cases in which portions of 
the epidermis of the bladder bad separated and been 
discharged; but these appearances are very equivo- 
cal^ and it is by no means certain that an epidermis 
exists there.* 

The fisusciculi of fibres of the muscular coat occasion 
this coat to appear very irregular, but these irregula* 
rities correspond exactly with the arrangement of the 
fibres of the muscular coat. 

When the internal coat is separated by dissection 
from the muscular^ its surface is very smooth and uni- 
form. In the recent subject, when no disease has pre- 
viously existed^ it is ahvays spread over with mucus 
of a light colour^ but nearly transparent^ which can 
be easily scraped off. This mucus is spread upon the 
surface so uniformly, that it must be derived from 
sources which are situated upon every part of the sur- 
face; but these sources are not very obvious. On the 
membrane of the nose the orifices of many mucous 
ducts are very visible^ but such orifices are not to be 
seen on this surface.— Haller mentions that he has 
seen mucous glands near the neck of the bladder; and 
it is stated by the pupils of Desault^ that^ in one of 
his courses^ he pointed out a number of these glands^ 
in a subject who had been afflicted with a catarrhal 
affection of the bladder. 

* In the fauces and the follicles of the tonsils, an efibsion of coagulable 
matter, in consequence of inflammation, oflen forms crusts, that may be 
raisUken for sloughs of the integument^ altiiough these integuments re- 
main entire. 
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Notwithstanding that the sources of this mucus are 
obscure^ the quantity of it is sometimes immense. In 
some cases^ where the secretion is increased by the ir- 
ritation of a calculus in the bladder^ the urine is ren- 
dered somewhat viscid and white coloured by the mu- 
cus mixed with it; which, after the urine has been al- 
lowed to remain for some time^ subsides in such quan- 
tities as demonstrates that many ounces must be se- 
creted in the course of the twenty-four hours. The 
same circumstances occur without the irritation of 
calculus^ in the disease called catarrh us vesicae.^ 

It is probable that, in healthy persons^ a great deal 
of it passes off unperceived, being dissolved or dif- 
fused m the urine. From the quantity and the regular 
diffusion of this mucus on the surface of the bladder^ 
there b the greatest reason for believing that it is ef- 
fused from every part of the surface; and it is a ques- 
tion that has not been decided whether it is discharged 
from glandular ducts too small to be perceived^ or from 
the exhalent extremities of the blood vessels. It is 
probable that the use of it is to defend the internal 
coat of the bladder from the acrimony of the urine. 

The symptoms of a stone in the bladder^ as well as 
of several other diseases^ evince that this coat is en- 
dued with a great degree of sensibility. 

It is evident that the essential parts in the general 
struc ture of the bladder are the muscular coat and the 
internal coat last described : but in addition to this ac- 
count of them^ there are some other important circum- 
stances to be noted in the description of this organ« 
It has been already stated, that the form of the blad- 
der was an irregular oval^ although it was somewhat 
varied in different persons. The oval form is not 



^ In some cases this mucus sooq becomes putrid, and during the putre- 
^tive process deposites a substance which appears to be calcarious. 
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much altered at the part called the neck of the blad- 
der, where the urethra passes off from it. The orifice 
of the urethra is situated anteriorly at the lowermost 
part of the bladder. On the lower surface of the ure- 
thra, at its commencement, and on the bottom of the 
bladder, immediately connected with the urethra, is 
situated the Prostate Gland, (to be hereafter de- 
scribed with the organs of generation,) which is a firm 
body, that adheres strongly both to the bladder and 
urethra. This circumstance gives particular firmness 
and solidity to that part of the bladder. It has also 
been observed, that the bladder is attached firmly to 
the ossa pubis, at its neck, about the origin of the 
urethra. Each of these circumstances has an eifect 
upon the orifice of the urethra; and when the blad- 
der is opened, and this orifice is examined from with- 
in, it appears to be kept open by the connexion of the 
bladder with the prostate, and has been very justly 
compared to the opening of the neck of a bottle into 
the great cavity of that vessel.* 

The orifices of the two ureters are at equal distances 
from the orifice of the urethra, and form with it the 
angles of a triangle. That part of the internal sur- 
face of the bladder which is within this triangular 
space, is more smooth than the remainder of tbe^ same 
surface, probably in consequence of the adhesion of 
the bladder to the prostate, and to other parts exte- 
rior to it. 

That part of the bottom of the bladder, which is 

* Tb6 late BL lieataiid, and after him the French anatomiBta of the 
present day, have described a sniall tubercle at the lower and posterior 
part of the orifice of the nrethra, which resembles the uvula in form. It 
has not been noticed here; and M. Boyer states, that it is often scarcely 
perceptibla He, however, makes a remark which is very worthy of at- 
tention, namely, that it is very subject to enlargement in old peoole, 
forming a tumour which impedes the discharge of urine. Sabatier nas 
also made the same observation. 
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iminediately behind the triangular space^ is rather 
lower than this space; and but a small portion of cel- 
lular membrane exists between it and the rectum in 
males^ and the vagina in females. 

The upper part of the bladder is connected with 
the umbilicus by means of a ligament, which passes 
between the peritoneum and the abdominal muscles. 
This ligament consists of three cords. One of these, 
which is in the middle, arises from the coats of the blad« 
der, and was, in the fcBtus, the duct called urachus; 
the other two, which are connected to the bladder, 
principally by cellular membrane, were originally the 
umbilical arteries.^ The middle cord is of a light 
colour and fibrous structure; it is thickest at the blad* 
der, and gradually diminishes as it approaches the um- 
bilicus. In a few instances it has been found to be 
hollow. In its progress to the umbilicus it becomes 
more or less blended with the linea alba or the tendons 
of the abdominal muscles. The other cords are gene- 
rally solid. After passing from the umbilicus to the 
bladder they continue on the sides of that viscus, and 
finally terminate at the hypogastric or internal iliac 
artery. 

In the very young subject these cords are invested 
by distinct processes of the peritoneum, but their po- 
sition is exterior to the peritoneum. 

As the bladder is situated very near most of the 
large ramifications of the hypogastric artery in the 
pelvis, it receives branches from several of them; viz. 
from the umbilical arteries before they terminate; 
from the pubic; from the obturators, &c. These 
branches ramify in the cellular membrane exterior 
to the muscular coat, and also in the cellular sub- 
stance between the muscular and internal coats. It 

* See Uie aooounts of these parts in the description of the Abdomeo of 
IbePoBtus. 
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has been tonjecturedy that their termination in exha-^ 
lents on the surface of the bladder are remarkably nu« 
merous. 

The veins correspond with the arteries^ but they 
are very numerous on the lower and lateral parts of 
the bladder^ and by uniting with the veins of the rec- 
tum form a remarkable plexus. 

The Lymphatic Vessels of this organ do not appear 
more numerous than those of other parts. They pass 
on each side of the bladder in the course of its blood 
vessels^ and unite with the larger lymphatics, and the 
glands which lie upon the great blood vessels on the 
sides of the pelvis. 

The JVerves of the bladder are derived both from 
the intercostal nerve and from the nerves of the me- 
dulla spinalis, which pass off through the sacrum; 
and therefore the bladder is more affected than the 
viscera of the abdomen^ by injuries of the medulla 
spinalis. 

The action of the muscular fibres of the bladder in ex- 
pelling urine, and the effect of those fibres which are 
situated near the orifice of the urethra in retaining 
it, can be considered with more advantage after the 
structure of the urethra and the muscles connected 
with that canal have been described. 

It has been stated, that the internal coat of the 
bladder is very sensible; but it may be added, that 
in consequence of disease about the neck of the b|ML* 
der, the natural sensibility appears most inordinatdfy 
increased. When the intensity of pain which ac- 
companies these complaints, the frequent recurrence 
of paroxysms, and their duration, are taken into view» 
there seems reason to believe that none of the pain- 
ful affections of the human race exceed those which 
arise from certain diseases of the bladder. Happily 
these diseases are not very common. 

The functions of the kidneys is to secrete urine, 
and that of the bladder to retain it, until the proper 
time for evacuation. 

Vol. II. 32 
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The urine may be regarded as an excrementitioat 
floid, which contains many substances in solution 
that are constantly found in it, and many others that 
are occasionally in it, which are taken as aliment or 
medicine, and pass to the bladder with little, if any 
change. The odour of the rose leaf, the colour of 
rhubarb, &c. are occasionally oerceived in urine. 

The substances constantly found in urine are^ nu- 
merous. The chemical account of the subject is so 
long that it cannot be detailed here; but the student 
ou^t to make himself acquainted with it, and he will 
read with ^reat advantage Johnson's History of Ani- 
mal Chemistry, vol. 2d, page 363; and also Thom- 
son's Elements of Chemistry, page 333. 
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CHAPTER V. 



OF THE HALE ORGANS OF GENERATION. 

These organs consist first of the Testicles^ and 
their appendages. 

2d. Of certain parts denominated the Vesiculm Se- 
menales and the Prostate Gland, which are situated 
near the commencement of the urethra^ and are sub- 
servient to the purposes of generation. 

3d. OfthePenw. 

section I. 
Of the Testicles and their Jlppendages* 

The Testicles are two bodies of a flattened oval 
form. Each of them has a protuberance on its upper 
and posterior part called Epididymis^ and is connect- 
ed to parts within the cavity of the abdomen by a 
thick cordy which proceeds through the abdomi- 
nal ring. Each testicle also appears to be contained 
in a sac^ which is suspended by this cord and covered 
by the common integuments. 

That portion of the common integuments which 
forms the external covering of the testicles^ is deno- 
minated^ 

TTie Scrotum. 

The skin of the scrotum^ although it is very often 
in a state of corrugation^ has the same structure with 
that on other parts of the body; except that it is ra* 
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ther thinner and more delicate. The superior delica- 
cy of this portion of the skin is evinced by the great 
irritation produced by the application of stimulating 
substances^ and the desquamation of the cuticle, which 
seems to be the effect of irritation. There are many 
sebaceous follicles in this portion of skin; and after 
puberty there are often a few long hairs growing out 
of it, the bulbs of which are often very conspicuous. 
There is a small raised line in the middle of this skin, 
which commences at the root of the penis, and pro- 
ceeds backwards, dividing it into two equal parts: 
ibis line is denominated Raphe. 

The corrugation which so often takes place in the 
skin of the scrotum, appears to be occasioned by the 
contraction of certain fibres, which are in the cellular 
substance immediately within it. This cellular sub- 
stance appears to be attached in a particular way to 
the skin; and it also invests each testicle in such a 
manner, that when they are withdrawn, a cavity is 
left in it. It has long been observed, that no adipose 
natter is found in this cellular substance : but it is 
often distended with water in hydropic diseases. As 
the contraction and corrugation of the scrotum has 
beea imputed to this substance, it has been examined 
with particular attention by anatomists, and very dif- 
fiei^ent sentiments have been entertained respecting it* 
While some dissectors have af^erted that muscular 
fibres could be seen in it, which they have denomi- 
nated the DarloH Muscle ; others have said that this 
substance was simply cellular, and without any mus* 
eular fibres. This difference of sentiment may pos- 
sibly have arisen from the different conditions of this 
part in different subjects; for in some cases there are 
uppearances which seem to justify the assertion that 
muscular fibres exist in this structure. 

After the testicles are removed, so as to leave the 
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cellular substance^ connected with the skin, if the scro- 
tum be inverted, and this substance examined in a 
strong lights many fibres will appear superadded to 
the common cellular structure; and sometimes their 
colour can be distinguished to be red. It is not as; 
«erted that this will be uniformly the case; but cer- 
tainly it has often been observed in this way. 

The existence of an organ which possesses the 
power of contraction, within the skjn of the scrotum 
and connected to it, is evinced by the corrugation 
which takes place when th^ scrotum is suddenly ex- 
posed to cold^ after having been v^ry warm. - This 
corrugai;ion occurs in a very sudden and rapid man- 
ner, in some pases, in which tjie wounded scrotum is 
thus exposed for the purpose of dressing: for exam- 
ple^ upon reipoving an emollient poultice from this 
part some days after the operation for the cure of hy- 
drops testis, by incision, if the air of the chamber be 
cool, a motion of the scrotum will take place, almost 
equal to the peristaltic movements of the intestines. 

The .Arteries of the scrotum are derived from two 
sources. One or two small arteries, which arise from 
the femoral artery, between Poupart^s ligament and 
the origin of the profunda, are spent upon it. These 
are called the external pudic arteries. It also re- 
ceives some small branches from the internal pudic 
artery. 

The Serves of the scrotum are principally derived 
from the lumbar nerves. 

TTie Spermatic Cord. 

The cord which proceeds to the testicle, through 
the abdominal ring, appears at first view like a bundle 
of muscular fibres; but it consists of an artery and 
veins with many lymphatic vessels and nerves, and 
also the excretory duct of the testicle, connected to 
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each other by cellalar substaDce, and covered by an 
expansion of muscular fibres which are derived from 
the lower edge of the internal oblique muscle of the 
abdomen, and continue from it to the upper part of 
the testicle. These fibres constitute the Cremaster 
Mttsck. 

The artery above mentioned is called the Sperma- 
tit. It commonly arises from the front of the aorta^ 
very near its fellow^ at a small distance below the 
emulgents, and is not much larger than a crow's quilK 
It proceeds downwards behind the peritoneum and 
before the psoas muscle and ureter. — While it is in 
contact with the psoas muscle, it joins the ramifica- 
tions of the vein. It afterwards meets the vas defe- 
rensy and proceeds through the abdominal ring to the 
back part of the testis. Before it arrives at the tes- 
tis^ it divides into several branches^ two of which ge- 
irerally go to the epididymis^ and the others penetrate 
the tunica-albuginea on the upper and back of the 
testicle, and ramify very minutely on the fine mem- 
branous partitions which exist in that body. 

In addition to the spermatic artery, there is a small 
twig from the umbilical branch of the hypogiastric, 
which passes to the spermatic cord along the vas de- 
ferens. 

The branches of the spermatic vein are much larger 
than those of the artery : several of them proceed 
from the testicle so as to correspond with the arterial 
branches; and in addition to these there are many 
smaller, which also arise from the testicle and epidi- 
dymis. In their course up the cord they ramify, and 
again unite so as to form a considerable plexus, which 
is called the Carpus Pampiniformey and constitutes 
a considerable 'part of tlie volume of the spermatic 
cord. 

As they proceed upwards, they unite into a few 
larger veins; and finally, on the psoas muscle, they 
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generally form one trunk> which continues upwards 
so as to unite with the vena cava on the right side^ 
and the emulgeat vein on the left. 

Sometimes^ but notoften^ there are several sperma- 
tic veins on each side. 

The Lymphatic Vessels of the testicle are very nU" 
merous^ considering the size of the organ. Six or 
eighty and sometimes^more^ large trunks have been in- 
jectedy running upon the cord^ and continuing to the 
glands on the back part of the abdomen. 

The JS/erves of the testicle, are derived from those 
which supply the viscera of the abdomen^ and are to 
be found in the cord^ although they can scarcely be 
traced to the testicle. A small plexus^ called the 
spermatic^ is formed by fibres from the renal plexus^ 
and from the sy mphathetic nerve. These fibres accom- 
pany the spermatic vessels^ and in all probability enter 
the body of the testis and Uie epididymis. The sper* 
matic cord and cremaster muscle receive filaments 
from the second lumbar nerve. 

In addition to these vessels^ the Fas Dtfereiu^ 
which is much firmer than either of them^ is always 
to be distinguished in the back part of the cord. 

They are all covered in front and on the sides by 
the cremaster muscle, which passes with them from 
the lower margin of the internal oblique, through the 
abdominal ring, and continues to the upper part of 
the external coat of the testicle, which is a sac appa- 
rently containing that organ, and upon this sac it is 
spread out and terminates. 

The Tunica FaginaHs. 

The External Coat of the testiclv*^hi<^^ ^ ^oi* 
monly called the Tunica Vaginalis^ is a complete 
sac which encloses the testicle as the pericardium en- 
closes the heart. It covers the body of the testicle 
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and epididymis^ and adheres closely to them. It is 
then reflected from them so as to form a loose sac, 
ivhich appears to contain them. The cavity of the 
tunica vaginalis commonly extends above the body of 
the testis up the cord, and is oval or pyriform, — ^This 
sac is so reflected from the body of the testicle that 
there is a place on the upper and back part of that 
body, at which the blood vessels enter it, without pe- 
netrating the sac. 

It resembles the peritoneum and other serous mem- 
branes in texture, and is therefore thin and delicate. 
It. always contains a quantity of moisture, sufficient to 
lubricate the surface which it forms. 

When the tunica vaginalis is laid open, the testicle 
appears as if it were contained in the posterior part 
of its cavity. 

The testicles, as has been already stated, are of a 
flattened oval form. Their position is somewhat ob* 
lique, so that their tipper extremities look upwards 
and forwards, their lower extremities downwards and 
backwards, and Uieir edges present forwards and 
backwards. 

The body of the testicle is very firm, in conse- 
quence of its enclosure in a very firm coat called T\i- 
nica Albuginea. Upon the upper and posterior part 
of it is the protuberant substance, called Epididymis^ 
which is less firm, being exterior to the tunica albu- 
ginea. The blood vessels of the testicle pass into it 
on the posterior edge, at some distance below the up- 
per end. 

TJie Tunica Mbugineaj 

In which the body of the testicle is completely 
enclosed, is firm and dense; and upon this coat its 
particular form depends. It is of a whitish colour, 
and has a smooth external surface. It is thick as 
well as strong. The epididymis is exterior to it. 
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It is only perforated by the blood vessels^ lymphatics 
and nerves^ and by the vasa efferentia^ which carry 
out the secretion of the testis. One portion of the 
tunica vaginalis adheres very closely to it^ and the 
other appears to contain it. The portion which ad- 
heres to it is with difficulty separated^ but it is a dis- 
tinct membrane. 

The Epididymis 

Differs in colour from the testicle^ being more or 
less reddish. It commences at the upper and ante- 
rior extremity of the testicle^ aad passes down the 
posterior edge to the lower end« 

At the commencement the epididymis is somewhat 
rounded in form^ and its upper part^ or head^ has been 
called the globus major: as it descends it lessens^ and 
about the middle of the testicle it is flattish. 

It is firmly attached to the body of the testicle^ at 
the upper end, where the vasa efferentia pass to it; 
and it is also attached to it below; but at the middle 
it appears nearly detached from it. It has therefore 
been compared to an arch resting with its two extre- 
mities on the back of the testis; it is, however, in 
contact with it at its middle; but about the middle it 
only adheres by one of its edges to the body of the 
testis, and generally by its internal edge. It has a 
coat which is less firm than the tunica albuginea of the 
testicle, described on the last page. The tunica 
vaginalis of the testicle is so reflected as to cover 
a great part of the epididymis which is not in contact 
with the testicle, and also those surfaces of the epidi- 
dymis and testis which are in contact with each other 
and do not adhere. 
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The Body of the Testicle. 

When the tunica albuginea is cut through, and the 
Substance of the testicle examined, it appears to con- 
sist of a soft pulpy substance of convoluted threads, of 
a yellowish brown colour, which is divided into sepa- 
rate portions by very delicate septa, attached to the in- 
terjfial surface of the tunica albuginea at the posterior 
part of the testicle. After maceration, by using a fine 
needle to detach them from the cellular substance, 
these threads may be drawn out to a great length. 
In some animals they are larger than in the human spe- 
cies; in them, it is said, they are evidently hollow, and 
that very small blood vessels appear in their coats. 
When mercury is injected into the vas deferens, or 
excretory duct of the testis, in a retrograde course, it 
can be perceived in these ducts in the human subject. 

These delicate septa, or partitions, are united to the 
internal surface of the tunica albuginea at the poste- 
rior part of the testicle, at which place there is a body 
called Corpus Highmorianum, which has been re- 
garded very differently by different anatomists. It is 
a long whitish substance, which extends lengthwise on 
the posterior part of the testis; and was supposed by 
Haller to resemble one of the salivary ducts. It is 
now, however, generally agreed to be of a cellular 
structure, and to contain and support the ducts which 
pass from the substance of the testicle to the epidi^ 
dymis. 

The blood vessels pass into the body of the testicle 
upon these septa, and are continued from them to the 
filaments or tubes of which the body of the testicle 
consists. As in some animals blood vessels are distin- 
guished on these tubes, there is the greatest reason to 
believe that a direct communication subsists between 
them, without the intervention of any other structure, 
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no other structure having heen discovered : but at the 
same time it ought to be observed, that these tubes 
have not yet been injected from the blood vessels. 
Some ingenious anatomists have injected the artery- 
going to the testicle so successfully ftiat the injection 
has passed from it into the veins coming out of the tes- 
ticle; but it is not now said by any of them, that they 
have filled the tubes in this manner. 

Mercury will pass into these vessels from the excre- 
tory duct of the testicle; and by means of an injec- 
tion in that way, the structure of the testicle can be 
unravelled. 

This structure is as follows: The cavity formed by 
the tunica albuginea i§ divided into a number of apart- 
ments by the very thin septa or partition^ above men- 
tioned. From the filamentary or tubular matter which 
fills each of these chambers, proceeds a number of 
small tubes or vessels, which observe a straight course; 
they are, therefore, called Fasa Recta. These vasa 
recta unite with each other and form a net-work on 
the back of the testis, within the tunica albuginea, 
which is called Rete Testis. Front this net-work 
other vessels, from twelve to eighteen in number, de- 
nominated Vasa Efferentiay proceed through the al- 
buginea to the epididymis. These vessels are convo- 
luted in such a manner as to form bundles of a conical 
form, which are called Coni Fasculosi. The number 
of these corresponds with the number of the vasa effe- 
rentia, and they compose about one-third of the epi- 
didymis, viz. all the upper part of it. The single 
tubes which form each of these cones, successively 
unite into one duct, which is convoluted so as to form 
all the remainder of the epididymis. The lower part 
of the epididymis is turned upwards on the back of 
the testicle, the tube gradually enlarges and is less 
convoluted, and finally becomes straight : it then takes 



189 Course of (he Foi Deferem. 

the name of Foe Deferens, and continues on the back 
of the testicle and at the inner' side of the epididymis 
to the spasmodic cord.^f 

A small solitary vessel or duct^ has been observed 
by Haller^ Monro^ and several other anatomists^ to pro* 
ceed from the upper part of the epididymis: some- 
times it unites to the epididymis below^ and sometimes 
it proceeds upwards. The nature of this vessel has 
Eot been ascertained with certainty. 

The Fas Deferens 

Is a very firm tube, about one line in diameter, 
which is not perfectly cylindrical exteriorly, although 
the cavity formed by it is so. This cavity is so small 
in diameter, that it willonly admit a fine bristle. The 
coats of the duct have, of course, a considerable thick- 
ness. The internal coat forms a soft surface, analogous 
to that of the mucous membranes: the external is 
firm, and its texture resembles that of cartilage. 
Owing to the small size of the cavity, the internal 
coat has not been separated from the external. 

^ De Graff appears to have been the first anatomist who made mncb 
progren in the soccessfbl investiffation of the structare of the testicle; 
and Haller ought to be mentioned next to him, on account of the plate 
exhibiting this structure, and the explanation of it, which he published 
in the Philoecmhical Transactions of London, finr 1749. This plate has 
been republished by the second Monro, in the Literaiy and Physical 
Essays of Edinburgh, and also in his Inaugural Thosia Haller has lik^ 
wise republished it in his Opera Minora. It represents not only the vasa 
efibrentia, and the cones formed by their convolutions, but also the rete 
tesis, and the vasa recta. Haller couI<i inject no farther than this; but 
Monro and Hunter soon after succeeded so as to fill a considerable por> 
tion of the body of the testicle with mercury, injected by the vas defe* 
lans. 

t In Mr. Charles Beirs Anatomical Collection in London, there is a 
preparation by his assistant, Mr. Shaw, in which the tubuli testis are 
completely injected with quicksilver and unravelled. I saw also in Ley- 
deiYt one nearly as socces^uUy executed by Professor Sandifert-^E^ 



Course of the Pm Deferent. 181 

It passes upwards in the posterior part of the sper- 
matic cord, and continues with it through the abdomi- 
nal ring^ under and exterior to the peritoneum; soon 
after this it leaves the cord and dips down into the 
cavity of the pelvis^ forming a curve on the side of 
the bladder^ and proceeding backwards^ downwards^ 
and inwards. In this course it crosses the ureter^ and 
passes between it and the bladder. On the lower part 
of the bladder the two vasa deferentia approach each 
other so gradually that they appear to be nearly pa- 
rallel. They proceed forward between the vesicul» 
seminalesy which are two bodies irregularly convo- 
luted^, that are placed in a converging position with 
respect to each other; and communicate with the vasa 
deferentia. The vasa deferentia finally terminate al- 
most in contact with each other in the posterior part 
of the prostate gland^ where they perforate the ure- 
thra. At the distance of about two inches and a half 
from their termination they enlarge in diameter, and 
become somewhat convoluted. At the posterior mar- 
gin of the prostate they come in contact with the an- 
terior extremities of the vesicul» seminales^ and unite 
with them. After this union they diminish in size, 
and become conical; and passing a short distance 
through the substance of the prostate^ during which 
they approach each other more rapidly, they pene- 
trate the urethra^ so as to open in it on each side of a 
small tubercle, called the Caput Gallinaginisy soon 
to be described. 

SECTION II. 

Of the FesiculsB Seminales and the Prostate Gland. 

The Vesiculse Seminales are two bodies of a whitish 
colour; and irregular form; being broad and flat at their 
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posterior extremities^ and terminating in a point at 
the other. Their surfaces are so convoluted; that they 
I^ave been compared to those of the brain. They are 
situated between the rectum and bladder^ and are 
connected to each by cellular membrane. 

When the vesiculae seminales are laid op^n by an 
incision^ they appear to consist of cells of a considera- 
ble size, irregularly arranged; but when they are 
carefully examined exteriorly, and the cellular mem- 
brane about them is detached and divided, they appear 
to be formed by a tube of rather more than two lines 
diameter and several inches in length, which termi- 
nates, like the c»cum, in a closed extremity. From 
this tube proceed from ten to fifteen short branches, 
which are closed in the same manner. AH these tubes 
are convoluted so as to assume the form of the vesicu- 
lar seminales above described; and they are fixed in 
this convoluted state by cellular membrane, which 
firmly connects their different parts to each other. 
It is obvious that tubes thus convoluted, when cut 
into will exhibit the appearance of cells, as- in the 
present instance^ 

This convoluted tube composing the vesicuto semi-- 
nales, terminates in a very short duct, which is nearly 
of the same diameter with the vas deferens, and this 
duct joins the vas deferens so as to form an acute 
angle. 

From the union of the vesicul» seminales with the 
vas deferens on each side, a canal, which seems to be 
the continuation of the vas deferens, proceeds through 
part of the prostate to the urethra, which it perfo- 
rates. These canals are from eight to twelve lines in 
length; they are conical in form, their largest ex- 
tremity being equal to the vas deferens at that part. 

If air or any other fluid be injected through the 
vas deferens into the urethra, it will pass at the same 



Punttion of the VemuUe Seminaks. 183 

time into the vesiculsB seminales, and distend them. 
It has been observed, that a fluid passes in this man* 
ner much more readily from the vasa deftrentia into 
the vesicular seminales^ than it does from these last 
mentioned organs into the duct. 

These organs were generally regarded as reservoirs 
of semen^ and analogous to the gall bladder in their 
functions^ until the late Mr. J. Hunter published his 
opinion that they were not intended to contain semen, 
but to secrete a peculiar mucus subservient to the 
purposes of generation. 

He states the following facts in support of his 
opinion. 

A fluid, very different from semen, is found after 
death in the vesiculse seminales. 

In persons who have lost one testicle, a considerable 
time before death, the vesicular seminales on each side 
are equally distended with this peculiar fluid. In the 
case of a person who had a deficiency of the epididy- 
mis on one side, and of the vas deferens on the other, 
the vesicular were filled with a peculiar fluid ! 

The sensation arising from redundance of the secre- 
tion of the testis, is referred to the testes, and not to 
the vesiculflB seminales. 

In some animals there is no connexion between the 
vasa deferentia and the vesiculse seminales. 

See Observations on certain Parts of the Animal 
Economy, by John Hunter. 

Tke Prostate Gland 

Is situated on the under and posterior part of the 
neck of the bladder, so as to surround the urethra. 
Its form has some resemblance to that of the chesnut, 
but it has a notch on the basis like that of the figure 
of the heart on playing cards, and it is much larger 
than the chesnut of this part of America. The basis 
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of this body is posterior, and its apex anterior; itspo* 
sition is oblique^ between the rectum and the sym- 
physis pubis. Below there is in some cases a small fur- 
row, which, in addition to the notch above, gives to 
the gland an appearance of being divided into two 
lobes. By turning away the vesicular seminales and 
vasa deferentia from the under surface of the bladder, 
we bring into view a small tubercle at the upper part 
of the base of the prostate, called by Sir Everard 
Home the third lobe. When dbeased it projects 
into the cavity of the bladder. 

It adheres to the urethra and neck of the bladder. 
Its consistence is very firm and dense, resembling the 
induration of scirrhus rather more than the ordinary 
texture of glands. 

This gland receives small branches from the neigh- 
bouring blood vessels, and has no artery of considera* 
ble size exclusively appropriated to it. 

As it lies in close contact with the urethra, the 
ducts which pass between it and the urethra are not 
to be seen separate from these bodies : but ducts can 
be seen in the substance of the gland, which perforate 
the urethra, and open on the sides of the caput Gal- 
linaginis to the number of five or six on each side. 
By pressure a small quantity of a whitish fluid can 
be forced from these orifices, which is rather viscid, 
and coagulable in alcohol. 

The particular use of this fluid is not known. 

SECTIOK III, 

Of the Penis. 

Thb penis, when detached from the bladder, and 
the bones, to which is is connected, and divested of 
the skin which covers it, is an oblong body, which is 
roupded at one extremity and bifurcated at the other. 
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It is composed of three parts^ namely, two oblong 
bodies^ called Corpora Cavernosa^ which, at their com- 
mencement, form the bifurcated portions, and then 
unite 10 compose the body of the organ; and a third 
part, of a spongy texture, which is connected to these 
bodies where they «inite to each other, on the under 
^ide, and continuef; attached to ihem during the whole 
extent of their union, terminating in an expanded head 
which covers the anterior extremities of the cqrpora 
cavernosa. The urethra passes from the neck of the 
bladder, on the underside of the penis, to its anterior 
extremity, invested by this third body, which is there* 
fore called Corpus Spongiosum Urethrm. 

The two bifurcated extremities are attached each of 
them to one of the crura of the pubis and ischium; 
and they unite to form the body of the penis immedi- 
ately anterior to the symphysis pubis, to which the 
lower part of it is also attached; so that the penis is 
^rmly connected to the middle of the anterior part of 
tne pelvis. The urethra proceeds from the neck of 
the bladder, between the crura of the ischium and pu- 
bis and the crura of the penis, to join the body of the 
penis at its commencement, and near this place its 
connexion with the corpus spongiosum begins; so that 
there is a small portion of the urethra between the 
neck of the bladder and the commencement of the 
corpus spongiosum, which is not covered by the cor- 
pus spongiosum. This is called the membranous part 
of the urethra. 

The penis, therefore, consists of two oblong bodies 
of a cellular structure^ which originate separately, but 
unite together to form it; and of the urethra, which 
joins these bodies immediately after their union, and is 
invested by a spongy covering, which by its expansion 
forms the anterior extremity not only of the urethrm^ 
but of the whole penis. These three bo^ies^ thus ar* 
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Sranged and connected, are covered by cellular mem- 
brane and skin in a manner to be hereafter described. 

The Corpora Cavemosay 

Which com|)o8e the body of the penis, are two ir- 
r^tilar cylinders, that are formed by a thick dense 
elastic membrane, of a whttish ligamentous appearance 
and great firmneiSs. They are filled with a substance 
of ac^lhilar structure, which is occasionally distended 
with blood. The crura of these cylindrical bodies, 
which are attached to the crura of the ischium and 
pubis, are small and pointed at the commencement, 
and are united to the periosteum of the bones. In 
their progress upwards thev enlarge, and at the sym- 
physis of the pubis they unite so as to form an oblong 
body, which retains the appearance of a union of two 
cylinders applied to each other lengthways; for above 
there is a superficial groove passing in that directiw^ 
which is occupied by a large vein : and below there is 
a much deeper groove, in which the urethrals placed. 
Between these grooves is a septum which divides one 
side of the penis from the other. It appears to pro- 
ceed frftm the strong membrane which forms the pe- 
nis, and is composed of bundles of fibres, which pass 
from one groove of the penis to the other, with many 
intervals between them, through which blood or in- 
jection passes very freely. Sometimes these bundles 
of fibres, with their intervals, are so regularly ar- 
ranged, that they have been compared to the teeth of 
a comb. This septum extends from the union of the 
two crura to their termination. 

Each of these cvlinders is penetrated by the maia 
branch of the pudlc artery, which is about equal ia 
si^Kc to a crowds quill. These arteries enter the corpo- 
ra cavernosa near their union, and continue through 



Celli of the Corpora Cavenwd, 187 

their whole extent^ sending off hpanches in theip 
course; the turgescence anci erection of the penis is 
unquestionably produced by the blood which flows 
through these vessels into the penis. 

The interior structure of the penis^ when ei^amine^ 
in the recent subject^ is of a soft spongy naturey and 
seems stained with blood. If any 0uid be injeoted 
through the arteries this substance appears celluUr^ 
and may be completely distended by iu When air is 
injected^ and the structure becomes dry^ the penis may 
be laid open; the cellular structure then appears as if 
formed by a number of lamina and of filaments^ which 
proceed from one part of the internal surface of the 
penis to another* and form irregular cells. It has been 
compared to the lattice- work in the interior of bones; 
and it is suggested by M. Roux, that the fibres of 
which the structure consists resemble those of the 
strong elastic coat of the penis.* If these cells are 
filled with coloured wax^ injected by the artery, and 
the animal substance is then destroyed by placing the 
preparation in a corroding liquor, the wax which re* 
mains shows that the membranes forming the cells are 
very thin. 

These cells communicate freely with each other; 
and, therefore, if a pipe be passed through the strong 
coat of the penis, the whole of them can he ftUed froai 
it by the ordinary process of injection. 

* Mr. Joba Hunter says on this subject, " That the cells of the corpora 
cavernosa are muscqlar, although no such appearance [s to be observe4 
in men: for the penis in erection is not at all times eqqally distended. 
The penis, in a cold day, is not so large in erection as in a njrarm one ; 
which probably arises mm a kind of spasm, that could not act if it were 
not muscular. 

In the horse, the parts composing the cells of the penis appear evident- 
ly mvecnlar to the eye, and in a hme jqst MM; tJ^f COQ(ni«t qpon b^ 
iog stimQlated^— Sin 
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The Urethra 

Is a membraDous canal which extends from the neck 
of the bladder to the oriGce at the extremity of the 
penis; and for a very great part of its length is in- 
vested by a spongy structure, called the corpus spoi^ 
giofttm urethras. It proceeds from the neck of the 
bladder along the upper part of the prostate; from 
the prostate it continues between the crura of the pe- 
nis until their junction: it then occupies the great 
groove formed by the corpora cavernosa on the lower 
81^ of the peniS) and continues to the orifice above- 
mentioned. At a small distance from the prostate 
gland thespongy substance which invests it com mences, 
and continues to its termination. After this spongy 
substance has arrived at the termination of the corpora 
cavernosa, it expands and forms a body of a particular 
figure which covers the extremities of the corpora ca- 
vemosa, and is denominated the Glans Penis. 

The Carpus Spongiosum begins at the distance of 
eight or tep lines from the anterior part of the pros- 
tate. It is much larger at its commencement than at 
any other part except the gians, and this enlarged part 
is called the Bulb. It surrounds the whole of the 
urethra, and« with the exception of the bulb and the 
glans penis, is of a cylindrical figure. It is formed by 
a membrane which has some resemblance to the coat of 
the penis, bat is much thinner, and by a peculiar spon- 
gy substance, which occupies the space between the 
internal surface of this membrane and the external sur- 
faee of the canal of the urethra. The membrane and 
the spongy substance, form a coat to the urethra, 
which^ with the exception of the enlargement before 
mentioned, is about one line thick. After this spongy 
substance has arrived at the termination; iU coat ad* 
keres firmly to the coat of the penis. 
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The Bulbf or first enlargement of the corpus spon- 
giosum, is oblong, and rather oval in form; it is 
tnarked by a longitudinal depression in the middle, 
which is very superficial. It consists entirely of the 
spongy substance above mentioned. 

The Glans Penis is also composed of the same spon- 
gy substance, but the coat which covers it is more thin 
and delicate than that of the other parts of the ure- 
thra. The lower surface of the glans is fitted to the 
extremities of the corpora cavernosa, but it is broader 
than the corpora cavernosa, and therefore projects 
over them on the upp^i* and lateral parts of the sur- 
face of the penis. The edge of the prominent part is 
regularly rounded; and is denominated the Corona 
Glandis. 

Several small arteries pass to this spongy structure. 
The pudic artery, as it passes on each side to the cor- 
pora cavernosa, sends a branch to the bulb of the ure- 
thra. The same vessel, in the substance of the penis; 
also sends branches to the urethra ; and the artery on 
the back of the penis terminates in small branches^ 
which penetrate the substance of the glans. 

By these vessels blood is carried to the spongy sub- 
stance of the urethra, which is occasionally distended 
in the same manner that the cavernous bodies of the 

Ecnis are distended during the erection of that organ, 
iut the cellular structure of this organ is not so une- 
quivocal as that of the corpora cavernosa; for if it be 
injected with coloured wax, and corroded in the usual 
manner, the injected matter will exhibit an appearance 
which has the strongest resemblance to a convoluted 
vessel; like the vas deferens in the epididymis.^ 

♦Mr. Hunter says, ** that the corpus spongiosum urothr© and ^ans 
penis are not spongy or coUular, but made up of a plojcus of veins. This 
fltnicture is discernible in the human subject ; but is much more distinctly 
0een in many animals, as the horse,** diLc.— £o. 
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The Canalofthe Urethra^ 

Which conveys the urine from the l^Iadder^ is a 
Tery important part of the urinary organs. It con- 
^sts of a vascular membrane with a smooth surface^ 
which is perforated by the drifices of many mucous 
folliciesi some of which are of considerable ^ixe. It 
is extremely sensible^ and has so much power of con- 
traction, that some persons have supposed muscular 
^fibres to exist in its structure. 

It is differently circumstanced in different parts oi 
its course. While surrounded with the prostate it ad* 
heres firmly to that body, seeming to be supported by 
it; and here its diameter is larger than it is farther 
forward. On the lower or posterior side of this por- 
tion of the urethra, is an oblong eminence, called ^« 
rumontanum^ or Caput GaUinaginisp which com- 
mences at the orifice of the urethra, and continues 
throughout the whole portion that is surrounded by 
the prostate gland, terminating at the point of that 
body. The posterior extremity of this tubercle begins 
abruptly, and soon becomes thick and large; anterior- 
ly it gradually diminishes to a linct which is sometimes 
perceptible for a considerable distance in the urethra, 
m a straight forward direction. In the upper edge 
or top of this body is a groove, which is produced by 
a mucous follicle; on the lateral surfaces, anterior to 
the middle, are the orifices of the common ducts of 
the vesiculs seroinales, and vasa deferentia, (see page 
182,) which are sufficiently large to receive a thick 
bristle. Near these, on each side, are five or six 
smaller orifices of the excretory ducts of the prostate 
gland. At the distance of an inch before the extre- 
mity of the bulb of the urethra, in the lining mem- 
brane, are the openings of two ducts, one on eack 
side, that lead to small glandular bodies called Cow- 
per's glands, which are situated on each side of the 
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urethra below the bulb, but are covered by the acce- 
lemtores urine muacles. 

The diameter of the urethra lessens after it leaver 
the prostate. That portion of the canal which is be* 
tween this gland and the bulb^ without investment^ 
and therefore called the membranous part^ is the small- 
est in diameter* 

After it is invested with the spongy substance, it 
has a small enlargement, and then continues nearly of 
one size, until it arrives near the glans penis, when it 
again enlarges and alters its farm, being no longer cy* 
lindrical, but flattened. Its broad surfaces have now a 
lateral aspect. 

From the bulb of the corpus spongiosum to this last 
enlargement, the appearance of the inner surface of 
the urethra is uniform. The membrane is thin and 
delicate, and in a healthy subject, who has been free 
from disease of these parts, is of a whitish colour; but 
blood vessels are very perceptible in it. When it is 
relaxed, it appears to be thrown into longitudinal wrin- 
kles; but it admits of considerable extension; being 
somewhat elastic: when extended, its surface appears 
smooth, as if it were covered with an epithelium. 
Mr. Shaw, of London, has described a set of vessels 
immediately below the internal membrane of the ure- 
thra, which, when empty, are very similar in appear- 
ance to muscular fibres. He says he has discovered 
that these vessels form an internal spongy body, which 
passes down to the membranous part of the urethra, 
and forms even a small bulb there. His preparation 
with a quicksilver injection of the part is certainly a 
very satisfactory proof of its existence.* Through- 
out the whole extent of this part of the urethra, are 
the orifices of a great many mucous ducts or sinuses, 
which pass obliquely backwards. Many of these are 

* See Med. Cbirorg. Transactioofl of Londoik-foL lOtb. 
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80 small that they cannot' be penetrated by a bristle^ 
or probe of that size; but some are larger. It haa 
not been observed that any glandular body ioimedi- 
ately surrounds them, although they secrete the mucus 
with which the urethra is lubricated. On the lower 
side of the urethra, near the commencement of the 
glans penis, there is one or more of them, so large that 
their orifices sometimes admit the point of a small 
bougie.* 

These organs, when inflamed, secrete the puriform 
discharge which takes place in gonorrhoea.— In a na- 
tural state they produce the mucus w.hich is constant- 
ly spread over the surface of the urethra, to defend 
it from the acrimony of the urine^ and which passes 
away with that fluid unperceived. 

The surface of the urethra is endued with great 
sensibility, and is therefore liable to great irritation 
from contact with any rough body or any acrid sub- 
fitance. Irritation, thus excited, induces a state of 
contraction, which is particularly remarkable, as no 
muscular fibres are to be seen in its structure. When 
a bougie has been passed into the urethra for a consi- 
derable distance, if it cannot proceed the whole way, 
it sometimes happens that the instrument will be dis- 
charged by a steady uniform motion, which seems to 
proceed from a progressive contraction of the urethra^ 
beginning very low down. At particular times, after 
the urethra has been much irritated, it will not receive 
a bougie, although at other times a bougie of equal 
size may be passed to the bladder without opposition. 
This cannot depend upoB that elasticity which was 
noticed before.f 



* They were dwcovered by PlaMoni, of Padua, in 1021. Their dudh 
ber, according to Loder, amounts to about 6&— See his plates. — ^Eo. 

t Sir Everard Home, whose professional opinions are of great weight, 
has lately described in the Transactions of the Royal Society, the appear- 
ance of the lining membrane of the urethra, when viewed thioogh a 
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Upon the two crura of the penis^ or the beginning 
of the corpora cavernosa, are fixed the muscles called 
JEreciores Penis, which are described in the first vo- 
lume.* These muscles cover the crura of the penis 
from their origin to the junction^ and not only com- 
press them, but also influence the motion of the penis 
when it is distended. 

The bulb of the urethra is covered by a muscular 
coat, called the •Accelerator Orina?,* which has the 
effect of driving forwards any fluid contained in the 
cavity of the urethra, and also of giving the same di- 
rection to the blood in that part of the corpus spon- 
giosum. There is also the Transverst^ Perinei on 
each side, that passes transversely from the tubero- 
sity of the ischium to the bulb of the urethra.-— Final- 
ly^ the lower part of the sphincter ani muscle, which 
is nearly elliptical in form, is inserted by its anterior 
point into the muscular covering of the bulb of the 
urethra. Upon removing the integuments, these mus- 
cles are in view; and the course of the urethra from 
the bladder is concealed, particularly by the anterior 
point of the sphincter ani. When the sphincter ani 
is dissected away from its anterior connexions, and 
the cellular and adipose substance, which is sometimes 
very abundant, is also removed, the lower surface of 
the membranous part of the urethra may be brought 
into view, as it proceeds from the prostate gland to 
the bulb of the corpus spongiosum.! 

When the accelerator urinae is removed from the 
bulb of the urethra^ there will appear two bodies^ 

microscope of great powers. From this paper, it seems that he is fully 
convinced of its rouscalar stmcture. — ^Ed. 

* See description of ** Moscles about the Male Otgum of Generation,** 
Vol. I. Part n. Chap. n. 

t The natural situation of the membranous part of the urethra, and of 
the prostate gland, as weU as their relative position with respect to th^ 
qphincter ani, rectum, dtc can be best studiea by a lateral view of the con* 

Vol. II. 25 
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which have some resemblance to flattened peas. 
They He pne on each side of the urethra^ in contact 
or nearly so with its bulb^ and ^m each gland pro- 
ceeds an excretory duct of an inch and a quarter in 
length between the corpus spongiosum and the lining 
membrane of the canal of the urethra^ and opens into 
the latter. Its orifice is found With some difficulty^ 
but is large enough to admit a bristle. These are 
Cowper's glands.* 

The penis is connected to the symphysis pubis by 
a ligamentous substance, which proceeds from the 
back or upper surface of the organ to the anterior 
part of the symphysis; and connects these parts firmly 
to each other. 

Thus constructed; of the corpora cavernosa and the 
urethra with its corpus spongiosum^ and attached to 
the pelvis as above mentioned^ the penis is invested 
with its integuments in the following manner.f 

tents of the pelvis; whicb id to be obtabed by removing carefully one of 
tbe oflsa mnomuiata» and diBsectiof the parts which were enclosed by it 

* These glands were discovered by Meir, in 1684, and described by 
Cowper, in 1699. A third gland, smaller than the preceding, connected 
with tbe curve of tho urethra under the symphysis pubis, was discovered 
by Cowper, and Morgagni speaks of having observed a fourth. — ^Ed. 

t Thejre are several fascie and liganients about the perineum which 
should be connected with the account of its viscera. Immediately be* 
neath the skin of the perineum is the Perineal Fascia, a thin but strong 
membrane, which extends from bone 4o bone, occupying the space b^ 
tween the anus and the posterior part of the acroUmi. It is rather better 
seen ii^ lean subjects than in fat ones, for in the latter it is converted in 
part into adipose membrane. When a rupture occurs in the posterior 
part of the urethra, this fiiscia prevents the unne from showing Itself 
immediately in the perineum, and drives it into the cellular structure of 
the scrotum. 

tnmiediately beneath the perineal ftscia are placed the muscles ; whea 
thev are removed, the bulb of the urethra may be seen very advantage- 
ousiy, extending in the middle of the perineum almost to the anus. U is 



' IntegummU qf the Penu. 195 

Integuments of the Penis. 

The glans penis, the structure of which has been 
already described, is covered by a continuation of the 
fkin which appears altered in its texture so as to re- 
semble in some respects the skin of the lips, and in 
like manner U covered by a delicate production of 
cuticle. 

Around the corona of the ^lans, especially on its 
upper'*part, there are whitish tubercles, which are of 
different sizes in different persons, but always very 
small. The skia adheres firmly to the whole extent 
of the corona of the glans, and is very delicate in its 
structure, as it continues from the glans upon the body 
of the penis; but it gradually changes so as to assume 
the appearance and structure of a common skin, and 
continues in this state over the penis. The adhesion 
of the skin to the ligamentous coat of the corpora ca- 
vernosa also becomes more loose; owing to the quanti- 
ty and texture of the cellular substance which con- 
nects them. The skin, thus connected to the penis, 
has commonly more length than that organ, even in 
its extended state. In consequence jtf this greater 
length, and of its adhering firmly around the corona 
glandis, it necessarily forms a circular fold or plait^ 

not loose and pendaloos, bat is attached by its pelvic sarfiice to tiie trian- 
gular ligament of the urethra. This ligament is a septutn between the 
perineum and the pelvis, and connects itself to the pelvic or internal 
edges of the rami of the pubis and ischi as hr down as the organs of the 
crura penis. It extends from the arch of the pubis to the line mentioned, 
and fills up all the space between the bones of the opposite sides. It con- 
sists of two lamina, and Cowper's glands are placed between them. 
About an inch below the symphysis pubis a perforation iis made in this 
lijlpament for the passage of the membranous part of the urethra. 

Ju0t below the sym^vsis pubis, between the two lamina of the trian- 
gular ligament, is placed a much stronger ligament called the pubic, 
which is about half an inch broad, its lower Sdee is thick and rounded. 
For fiirther detail on the subject of the ftscis of the pelvis, see LeeBons 
in Practical Anatomy by the present editor. — Ed. 
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which varies in size according to the length of the 
skin. This fold is generally situated at the com- 
mencement of the firm attachment of the skin to the 
body of the penis, or around the glans; but it may 
be formed any where upon the body of the penb by 
artificial management. 

This duplicature, or fold of the skin, when it takes 
place so as to cover the glans, is called the Prepuce; 
and the skin, which is very tender and delicate for 
some distance from the glans, forms that surface of the 
prepuce which is in contact with the glans when it 
covers that body. , 

There is also a small fold of the skin, which is lon- 
gitudinal in its direction, that commences at the ori- 
fice of the urethra, and extends backwards on the 
lower surface of the penis. It is unvarying in its po- 
sition, and is called the IVenum. 

It is a general observation, that adeps is not found 
in the cellular substance which connects the skin to 
the body of the penis; but this cellular substance is 
distended with water in some hydropic cases. 

From the skin immediately below the glans, and 
from small follicles on each side of the fr»num, is se- 
creted an unc^ous fluid, which, when allowed to con- 
tinue, becomes inspissated, and acquires a caseous con- 
sistence and colour, as well as as a peculiar odour. It 
sometimes also acquires an acrimony which produces 
inflammation on the surface with which it is in contact, 
as well as the copious secretion of a puriform fluid. 

The distribution of the pudic artery in the penis 
has already been mentioned; and a farther account of 
its origin and progress to its destination, will be found 
in the general account of the arteries. Sometimes 
small branches of the external pudic arteries, which 
originate from the femoral, are extended to the penis; 
and it has been asserted, that branches of the middle 
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h»morriioidal artery have also been found there^ but 
this does not often occur. 

The Feins of the penis are of two kinds; those 
which originate in the corpora cavernosa^ accompany 
the corresponding branches of the pudic artery^ but 
communicate more or less with the plexus of veins on 
the lower and lateral part of the bladder. There is 
also a great vein, which occupies the groove on the 
back of the penis, between the corpora cavernosa^ 
that appears particularly appropriated to the corpus 
spongiosum urethr»; for it originates in the glans 
penis^ and receives branches from the urethra as it 
proceeds backwards. There are often two of these 
veins^ one in the groove, and the other more superfi- 
cial : they generally unite near the root of the penis. 
The common trunk then passes between the body of 
the penis and the symphysis pubis^ and terminates in 
a plexus of veins at the neck of the bladder^ which is 
connected to the plexus above mentioned on the lower 
and lateral parts of the same viscus. 

The Absorbent Fessels of the penis take two diffe- 
rent directions on each side. Those which arise from 
the integuments generally, unite so as to form a few 
trunks on the back of the penis, which divide near 
the root of the organ, and proceed to the glands of 
the groin. Those which originate from the interior 
parts of the penis, accompany the blood vessels, and 
terminate in the plexus of lymphatics in the pelvis. 

It ought to be noted, that the superficial lymphatics 
generaUv enter the upper inguinal glands. 

The Mrves of the penis are principally derived 
from the lower sacral nerves^ which unite in the 
plexus that forms the great ischiatic. From these 
nerves a branch on each side originates, which passes^ 
like the pudic artery, between the sacro-sciatic liga* 
ments. In this course it divides into two branches^ one 
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of which pusses below to the muscles of the penis and 
urethra^ and to the contiguous parts; and some of its 
branches seem finally to terminate in the dartos : the 
other branch proceeds along the crura of the pubis 
and ischium^ and passing between the symphysis pu- 
bis and the body of the penis, arrives at the upper 
surface ar dorsum of the penis, along which it conti- 
Inues on the outside of the veins to the glans, in which 
it terminates. In this course it sends off several 
branches, some of which terminate in the integuments 
of the penis^ 



After an exftmiBation ef the relative eitaation of the mvt- 
elee asd Mood vesseU of the male omos of f^eratioQ, 
there appe^^ reason to doubt, whet&r the erection of 
the Benis can be referred to pressure upon the veins 
which retnrn from that organ. Albinus has written on 
this subject See Academicarum Annotationum, lib. 
iL caput xviii. Halter has also considered it, and 
stated the opinions of several anatomists, in his Ele- 
menta Phjsiolodas, iom, vii. pajge S55. 

The manner in which the urine is confined in the bladder 
does not appear to be ciearlv understood. The con- 
nexion of nie neck of the bladder with the prostate, 
and the appearance of the contiguous parts of the blad* 
^r, do not render it probable Uiat these parts act like 
a sphincter. The late J. Hunter, who paid great at* 
tention to the functions of these or^hs, was very de- 
cided in his opinion that the contraction of the urethra 
produced the effect of a spbipoter of the bladder* He 
MS published some verv ingenious observations respect- 
ing toe manner in whicn urine is discharged from the 
bladder, in his Treatise on the Venereal Disease, part 
iii. chapter i^. 

Mr. Hunter also long sinee asserted, that the vascular 
convoluted appearance of the corpus spongiosum ure- 
thrae was more distinct in the horse than the man. In 
the fifth volume of the Lefons d'Anatomie Compar^e^ 
p{ Cnvier, the vorjr leM«ed and ingeaioua author con- 
firms the dodanntiOB of Hunjttr, respecting the vasco- 
lar oonv^lntions «f the corpu^ spongiosom of the horse. 
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He states, that the corpora cavernosa of tiie penis of 
the elephant appear to be filled in a great degree with 
the ramifications of veins, which communicate with ~ 
each other bj snch Urge Alid fi-eqoent anastomoses, 
that they have a cellular appearance. A similar 
structure exists in the horsey camel, bullock, deer^ 
&c.; and in them all these communicating branches 
can be distinguished from those which extend the 
whole length m the penis. 
The €or|^ spongiosum urethra, according to M« Cu-^ 
vier, IS Constructed in a umilat manner, Frott 
these facts he is induced to believe that this struc- 
ture pervaded the whole dass of mamlnalia* 



" • ■< 
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CHAPTER VI. 

OF THE FEiMALE ORGANS OF GEKERATION. 

The female organs of generation consbt of the 
Uterus and Ovaries^ with their appendages^ and of 
the Vagina^ with the structure which surrounds its 
external orifice. The^ uterus is situated in the pelvis^ 
between the bladder and rectum; and the ovaries are 
on each side of it. The vagina is a very large mem- 
branous canal, which passes from the uterus down- 
wards and forwards, also between the bladder and rec- 
tum, and opens externally. 

Connected with the orifice of the vagina are seve- 
ral bodies, which are called the external parts of ge- 
neratioHy in order to distinguish them from the ute- 
rus and ovaries, and their appendages, and also from 
the canal of the vagina; which are called the inter- 
nalparts. 

The bladder of urine lies above and in contact with 
the vagina: the urethra is also intimately connected 
with it. The description of the bladder and urethra 
is therefore placed at the end of thb chapter. 

SECTION I. 

Of the External Parts of Generation. 

The adipose membrane, immediately anterior to 
the symphysis pubis, and on each side of it, forms a 
considerable prominence in females, which, at the age 
of puberty, is covered with hair, as in males. This 
prominence is denominated the Mons Feturis. 

The exterior orifice commences immediately be- 
low this. On each side of this orifice is a promi- 
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nence continued from the mons veneris^ which is 
largest above, and gradually diminishes as it descends. 
These prominences have some hair upon them. They 
are called the LMbia Externa. Their junction below 
is denominated the Fourchette. The space between 
t4ie place of their junction and the anus is rather more 
than an inch in extent, and is denominated the Peri- 

As the skin which forms the labia is continued in- 
ternally, it becomes more thin and soft, and is covered 
liy a more delicate cuticle. It is also more or less 
florid, and secretes a peculiar mucus. 

In the upper angle, formed by the labia externa, is 
the upper extremity and glans of the clitoris. 

The Clitoris is a body which has a very strong re- 
semblance to the penis, but there is no urethra attached 
to it. It has two crura of considerable length, which 
originate, like those of the penis, from the crura of 
the pubis and ischium, and unite at the symphysis of 
the pubis so as to form a body, which is not much more 
than an inch iii length, and is broad in proportion. 
The extremity of this organ, called the Glans of the 
Clitoris^ forms a small tubercle, which is covered 
above and on the sides by a small plait or fold of the 
skin, denominated the Prepuce. These parts are lu- 
bricated by a secretion similar to that which*- is ob- 
served round the glans penis. 

The crura of the clitoris have muscles similar to 
the erectores penis. The interior structure of the 
Clitoris is very similar to that of the corpora caver- 
nosa of the penis, or the corpus spongiosum of the 
urethra. It appears constructed for a similar disten- 
tion, and is endued with the same sensibility as the pe- 
nis. The two lateral parts are also separated from 
each other by a septum, resembling that of the penb* 
It is united to the symphysis pubis by a ligament. 
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The Prepuce of the clitoris has a semicircular form: 
helow its extremities two folds or plaits commence, 
one on each side, which are situated obliquely with 
respect to each other, so as to form an angle. These 
folds are denominated the J^ympfm. 

The NymphsB extend from the clitoris downwards 
nearly as far as the middle of the orifice of the vagina. 
They are situated within the external labia, and are 
formed by the skin after it has become more delicate 
in its texture. Their surface, however, is often some- 
what corrugated. There are many blood vessels im 
their internal structure, and it is supposed they are 
occasionally somewhat tumid. They are flat, and 
their exterior edge is convex; so that they are narrow 
at their extremities, and broad in the middle. Their 
hreadth i^ very variable, and in some instances is great. 
In a majority of cases, it is equal to one-fourth of their 
length. Their colour in young subjects is of a bright 
red; in women advanced in years, and who have had 
many children, they are of a brown red, and some- 
times of a dark colour. 

The use of these parts is not very evident. They 
have been supposed to regulate the course of the urine 
as it flows from the urethra, but their efiect in this re- 
spect is not great. They have also been supposed to 
favour^be necessary enlargement of the parts in par- 
turition. 

The orifice of the urethra is situated about an inch 
and one quarter farther inward than the clitoris. It 
is often rather less than the diameter of the urethra, 
and is somewhat protuberant. The orifices of mucous 
ducts are to be perceived around it. 

The orifice of the urethra is at the commencement 
of the canal of the vagina. Immediately within this 
orifice is situated the membrane denominated Hymtn. 

The Hymen ^\% an incomplete septum^ made by a 
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Ibid or dnpKoatore of th^ membrane which forms the 
surface contiguous to it. Sometimes it is circular^ 
with an aperture in the centre. Sometimes it has a 
reiftemblance to the crescent, the a}>erture being at the 
Qpper part of it. The hymen has frequently been 
found without a perforation, and has therefore pre- 
vented the discharge of the menstrual evacuation. It 
is generally ruptured in the first intercourse of the 
sexes; and some small tubercles, which are found on 
the surface of the vagina near the spot where it was 
situated, are supposed to be the remains of it These 
tabercles are called Caruneulm M^Hforme^. 



SECTION II. 

Of the Vagina. 

The canal of the vagina, commencing at the hymen 
and the orifice of the urethra, is rather more narrow 
at its beginning than it is farther inward. From this 
place it extends backwards and upwards, and partakes 
in a small degree of the curve of the rectum : while 
the bladder, which is above it, and rests upon it, in* 
creases the curvature of the anterior part It is much 
larger in women who have had children than in those 
who have not. 

The membrane which lines the vagina resembles to 
a certain degree, the membranes which secrete mucus 
in different parts of the body. Its surface appears to 
consist of very small papillae; and at the anterior ex- 
tremity of the vagina it forms a great number of rug», 
which are arranged in a transverse direction, both on 
the part of the vagina connected to the bladder, and 
on that part which is connected to the rectum^ while 
the lateral parts of the vagina are smooth. These 
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rugs are most prominent in the middle; so that a 
raised line appears to pass through them at right an- 
gles. This line extends from without inwards. The 
rug» on the part next to the bladder are the strongest* 

This arrangement of the surface of the vagina does 
not extend beyond the external half of the canal : on 
the internal half part, or that nearest the uternS; the 
surface is smooth. 

The rug» are considerably diminished in women 
who have had children. 

Throughout this surface are to be seen^ in some cases 
with the naked eye, the orifices of mucous follicles oir 
ductS; which occasionally discharge considerable quan- 
tities of mucus. 

Exterior to the lining membrane of the vagina is a 
dense cellular structure, which has not yet been com- 
pletely investigated: it is of a lightish colour, and has 
some resemblance to the texture of the body of the 
nteros. It is very vascular, and appears te be of a 
fibrous structure. It may be very much distended^ 
and seems to have a contractile power. 

At the anterior extremity of the vagina, on each 
side of it, there is superadded to this, a cellular, or 
vascular substance, from eight lines to an inch in 
breadth : which, when cut into, resembles the corpora* 
cavernosa, or the corpus spongiosum of the penis. 
These bodies commence near the body of the clitoris, 
and extend downwards on each side of the vagina. 
They have been called Plexus Reteformis^ and Cor- 
pora Cavernosa Vaginm^ and are supposed to be oc- 
casionally distended with bloody like the clitoris and 
penis. 

These corpora cavernosa are covered by muscular 
fibres, which pass over them on each side from the 
sphincter ani to the ^ body of the clitoris; to each off 
which organs they are attached. These fibres con- 



Unimpregnated Utirus. 205 

^ 

stitute the sphincter vagina muscle, and contract the 
diameter of the yagina at the place where they are 
situated. 

The transversus perinei muscles also exist in the 
female. They pass from the tuberosities of the ischia, 
and are inserted into a dense whitish substance in the 
perineum, to which the anterior extremity of the 
sphincter ani is likewise attached. 

The vagina is in contact with the rectum behind; 
the bladder lies upon it and anterior to it. A small 
portion of peritoneum, to be reflected to the rectum^ 
is continued from the uterus upon the posterior part of 
it. The lateral portions of it are invested with cel- 
lular substance. The anterior extremity of the uterus^ 
which is called the Os Tinc», projects into it from 
above. 

SECTION III. 

Of the Uterus f the Ovaries and their appendages. 

The Uterus has been compared to a pear with a 
long neck. — There is, of course, a considerable difie* 
rence between the body and neck; the first being 
twice as broad as the last. Each of these parts is 
somewhat flattened. 

In subjects of mature age, who have never been 
pregnant, the whole of the uterus is about two inches 
and a half in length, and more than one inch and a 
half in breadth at the broadest part of the body : it is 
also near an inch in thickness. 

It is generally larger than this in women who have 
lately had children. 

The uterus is situated in the pelvis between the 
bladder .and rectum, and is enclosed in a duplicature 
or fold of the peritoneum, which forms a loose septum 
that extends from one side of the pelvis to the other, 
and divides it into an anterior and posterior cham* 
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bcr. The posterior surface of this septum b opposed 
to the rectum^ and the anterior to the bladder. The 
two portions of this septum which are between the 
uterus and the lateral parts of the pelvis^ are called 
the JBroad Ligaments. 

On the posterior surface, the Ovaries are situated 
on each side of the uterus, being enclosed by a pro- 
cess of the ligament or septum. Above them, in the 
upper edge of the septum, are the Fallopian Tubes, 
which are ducts that commence at the upper part of 
the uterus on each side, and proceed in a lateral di- 
rection for some distance, when they form an angle 
and incline downwards to the ovaries. These ducts 
are enclosed between the two lamina of the septum 
fbr the greater part of their length. 

The peritoneum which forms the septum, is re« 
fleeted from it, posteriorly, to the rectum, and the 
posterior surface of the pelvis, and anteriorly, to the 
bladder. In its progress in each direction, it forms 
small plaits or folds; two of which extend from the 
uterus to the rectum posteriorly, and two more to 
the bladder anteriorly : these are called the •Anterior 
and Posterior Ligaments of the Uterus. 

The other ligaments, which proceed more imme- 
diately from the uterus, are called the Round Liga- 
ments. These arise from each side of the uterus, at 
a small distance before and below the origins of the 
Fallopian tubes, and proceed in an oblique course to 
the abdominal rings. These ligaments are also in- 
vested by the peritoneum. They pass through the 
rings and soon terminate. 

In the body of the uterus is a cavity, which ap- 
proaches to the triangular form, and from which a 
canal proceeds through its neck. This cavity is so 
small that its sides are almost in contact, and Uie ca- 
nal is in proportion; so that this organ is very thick 
in proportion to its bulk. 
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The BOtetance of which the uterus consigts is very 
f rcn and dense : it is of a whitish colour^ with a slight 
tinge of red. There are many blood vessels, with 
nerves and absorbent vessels, in its texture. The 
nature and structure of this substance has not yet 
been precisely ascertained. It appears very different 
indeed from muscle; but the uterus occasionally con- 
tracts, with great force, during labour. It is not ren« 
dered thin by its enlargement during pregnancy, and 
the blood vessels in its texture are generally enlarged 
at that time. 

Exteriorly, the uterus is covered by the peritoneum^ 
as has already been mentioned. Internally it is lined 
with a delicate membrane that has some resemblance 
to those which secrete mucus, and is generally of a 
whitish colour, abounding with small orifices that can 
be seen with a magnifying glass. This membrane is 
so intimately connected to the substance of the uterus, 
that some anatomists have supposed it was merely the 
internal surface of that substance, but this opinion is 
now generally abandoned. It is supposed that the 
colour of this membrane is more florid about the pe- 
riod of menstruation. 

The cavity of the uterus, as has been observed be- 
fore, is triangular in form. When the organ is in its 
natural position, the upper side of this triangle is 
transverse with respect to the body, and the other 
sides pass downwards and inwards. In each of the 
upper^ngles are the orifices of the Fallopian tubes, 
which are of such size^is to admit a hog's bristle. 

The two lower lines of the triangle are slightly 
curved outwards at their upper extremities; so that 
the upper angles of the triangle project outwards and 
the orifices of the Fallopian tubes are nearer to the ex- 
ternal surface than they otherwise would be. 

The lower angle of the cavity of the uterus is oc- 
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cupied by the orifice of the canal^ which passes 
through the neck of the organ; this orifice is from 
three to four lines in diameter. The canal is about 
an inch in lengthy and is rather wider in the middle 
than at cither end. On the anterior and posterior 
portions of its surface are many small ridges which 
have an arborescent arrangement, one large ridge 
passing internally from the commencement of the 
canal, from which a number of other ridges go oif in 
a transverse direction. These ridges extend nearly 
the whole length of the canal. In the grooves, be- 
tween the ridges, are the orifices of many mucous 
ducts. There are also on the surface a number of 
transparent bodies of a round form, equal in bulk to a 
middle-sized grain of sand, the nature and useof which 
is unknown. They have been called Ovula JVabothi^ 
after a physiologist who published some speculations 
respecting their use, about the commencement of the 
last century. 

The canal of the neck of the uterus is very dif- 
ferent from other ducts, for it seems to be a part of 
the cavity to which it leads, and when the cavity of 
the uterus becomes enlarged in the progress of preg- 
nancy, this canal is gradually converted into a part of 
that cavity. 

The lower extremity of the neck of the uterus is 
irregularly convex and tumid. The orifice of the 
canal in it is oval, and so situated that it divides the 
convex surface of the neck into two portions, which 
are called the Lips. The anterior or upper portion 
is thicker than the other. 

This extremity of the uterus protrudes into the va- 
gina, and is commonly called Os Ttncse. As the an- 
terior portion or lip is larger and more tumid than 
the posterior, the vagina extends farther beyond the 
OS tincA on the posterior part than on the anterbr. 
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The Fallopian Tubes 

Are two canals, from four to five inches in length, 
which proceed between the lamina of the broad liga- 
ments, from the upper angles of the uterus, in a trans- 
verse direction, to some distance from the uterus, 
when they form an &ngle, and take a direction down- 
wards towards the ovaries. 

They are farmed, for a considerable part of their ex- 
tent, by a substance which resembles that of which 
the uterus consists, and are lined by a membrane con- 
tinued from the internal membrane of the uterus. 
Their extremities appear to be composed of membrane, 
which is rendered florid by the blood vessels in its 
texture. At the commencement, their diameters are 
extremely small; but they enlarge in their progress. 
This enlargement is gradual for the first half, and af- 
terwards sudden; the enlarged part is more membra- 
nous than the small part, a^d has a bright red colour. 
The large extremity is loose in the cavity of the pel- 
vis, and is not invested by the lamina of the broad li- 
gaments. Near the termination the diameter is often 
contracted; after which the membrane which forms 
the tube expands into an open mouth, the margin of 
which consists of fringed processes : this margin is 
also oblique, as respects the axis of the tube; and 
the different fringed processes are not all of the same 
length; but the longest are in the middle, and the 
others regularly diminish on each side of them : these 
processes constitute the Fimbriw of the Fallopian 
tubes. 

The internal surface of the large extremities of 
these tubes is extremely vascular; and there are some 
longitudinal fibres of a red colour to be seen on it. 

VOL. II. 27 
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The Round Ligaments^ 

Which have already been mentioned, are cords of 
a fibrous structure, with many blood vessels in them. 
They arise from the uterus below the origin of the Fal- 
lopian tubes, and proceed under the anterior lamina 
of the broad ligaments to the abdominal rings through 
which they pass; and then the fibres and vessels are 
expanded upon the contiguous cellular substance. 

TTie Ovaries 

' Are two bodies of a flattened oval form; one of 
which is situated on each side of the uterus on the 
posterior surface of the broad ligament, and invested 
completely by a process of the posterior lamen, which 
forms a coat, and also a ligament for it. The size of 
this organ varies in different subjects, but in a majori- 
ty of those who are about the age of maturity, it is 
between ten and twelve lines in length. It is con- 
nected to the uterus by a small ligament, or bundle of 
fibres of the same structure with the round ligaments, 
which is not more than two lines in diameter, and is 
included between the lamina of the broad ligament. 

The process of the broad ligament forms an exter- 
nal coat to the ovary; within this is the proper coat 
of the organ, which is a firm membrane. This mem- 
brane is so firmly connected to the substance of the 
ovary which it encloses, that it cannot be easily sepa- 
rated from it. The ovary is of a whitbh colour and 
soft texture, and has many blood vessels. In virgins 
of mature age it contains from ten to twenty vesicles, 
formed of a delicate membrane, filled with a transpa- 
rent coagulable fluid. Some of these vesicles are si- 
tuated so near to the surface of the ovary, that they 
are prominent on its surface; others are near the cen- 
tre. They are very different in size; the largest be- 
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ing between two and three lines in diameter^ and 
others not more than one- third of that size. 

In women who have had children^ or in whom con- 
ception has taken place^ some of these vesicles are re- 
moved; and in their place a cicatrix is found. 

It has been ascertained, that during the sexual in- 
tercourse with males, one of these vesicles, which was 
protuberant on the surface, is often ruptured, and a 
cavity is found. A cicatrix is soon formed, where the 
membrane was ruptured; and in the place occupied 
by the vesicle there is a yellow substance denominated 
Corpus Luteum. This corpus luteum generally con- 
tinues until the middle of pregnancy : it often remains 
during that state, and for some time after delivery^ 
but it gradually vanishes. The cicatrization continues 
during life. 

In many cases these cicatrices correspond with the 
number of conceptions which have taken place; but 
they often exceed the number of conceptions, and they 
have been found in cases where conception has not 
been known to have taken place. 

In very old subjects, where conception has never 
taken place, the vesicles are either entirely removed^ 
or small dense tubercles only remain in their place. 

The Arteries 

Of the uterus are derived from two very different 
sources; namely, from the spermatic and from the hy- 
pogastric arteries. 

The spermatic arteries, instead of passing directly 
down to the abdominal ring, proceed between the la- 
mina of the broad ligament, and send branches to the 
ovaries, which may sometimes be traced to the vesi- 
cles. They also send branches to the Fallopian tubes 
and to the uterus. Those which are on the opposite 
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sides of the uterus anastomose with each other^ and 
also with the branches of the hypogastric arteries. 
There are also branches of these arteries in the round 
ligaments which accompany them to their termination 
outside of the abdominal ring. 

The principal arteries of the uterus are those de- 
rived from the hypogastric^ which sends to each side 
of it a considerable branchy called the Uterine. This 
vessel leaves the hypogastric very near the origin of 
the internal pudic^ and proceeds to the cervix of the 
uterus : it passes between the lamina of the broad li- 
gaments^ and sends branches to the edge of the ute* 
rus^ which penetrate its texture. The branches which 
are in the texture of the uterus are very small^ indeed^ 
in young subjects. In women who have had children^ 
they are considerably larger; but during pregnancy 
they gradually enlarge with the growth of the uterus, 
and become very considerable. These arteries ob- 
serve a serpentine and peculiarly tortuous course. 
Those on the opposite sides anastomose with each other. 

The Veins 

Of the uteruS; like the arteries^ form spermatic and 
uterine trunks. The spermatic vein is much larger 
than the artery. It ramifies as in males^ and forms a 
very large plexus^ which constitutes the corpus pam- 
piniforme. Many of the veins which form this body, 
originate near the ovary : a considerable number also 
come from the Fallopian tubes and the uterus. The 
spermatic vein and its branches are greatly enlarged 
indeed during pregnancy; and it is said that they are 
enlarged the same way during the menstrual discharge. 

The most important veins of the uterus are Uie 
branches of the Uterine Veins. They are extremely 
numerous; and form a plexus on the side of the ute- 
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rus; from which two or more uteriae veins proceed 
in the course of the artery, and join the hypogastric. 
These veins also are greatly enlarged during preg- 
nancy. 

The Lymphatic Vessels 

Of the uterus, and its appendages, are very nume- 
rous. In the unimpregnated state they are small; 
but during pregnancy they increase greatly. They 
proceed from the uterus in very different directions. 
Some that accompany the round ligaments go to the 
lymphatic glands of the groin. Others, which take 
the course of the uterine blood vessels, pass to glands 
in the pelvis, and a third set follows the spermatic ar- 
teries and veins to the glands of the loins. 

The J^erves 

Of the ovaries are derived from the renal plexus, 
and those of the uterus and vagina from the hypogas- 
tric plexus, or the lower portions of the sympathetic^ 
and the third and fourth sacral nerves. 

SECTION IV. 

Of the Bladder and Urethra. 

Thk situation of the Bladder ^ as respects the sym- 
physis pubis, is nearly alike in both sexes; but that 
part of it which is immediately behind the insertion 
of the uterus is rather lower in males than in females. 
The bottom of the bladder rests upon the upper part 
of the vagina, a thin stratum of cellular substance only 
intervening : when that viscus is distended it forms a 
tumour which compresses the vagina. 

The ureters are inserted, and the urethra com- 
mences iu the same part of the bladder, in both sexes. 

The length of the Urethra is between one and 
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two inches. When the body is in an erect position, 
it is nearly horizontal; but it is slightly curved, with 
its convexity downwards. It is immediately above 
the vagina, and it passes below the body of the clito- 
ris. The external orifice is rather more than an 
inch within the glans or head of the clitoris. This 
orifice is somewhat prominent in the vagina. 

In the internal or lining membrane of the urethra 
there are many orifices of mucous follicles, and also 
longitudinal wrinkles, as in the urethra of males. The 
diameter of the female urethra and its orifice in the 
bladder are greater than they are in the male. For 
this reason it has been supposed, that women are less 
liable to calculus of the bladder than men.* 

The urethra is intimately connected with the exter- 
nal coat of the vagina, and between them there is a 
spongy cellular substance which makes the rough sur- 
face of the vagina prominent; so that the urethra has 
been supposed, although erroneously, to be invested 
with the prostate. It is capable of great artificial di- 
latation. 

Of the Changes induced in the Uterus in the pro- 
gress of Pregnancy. 

The alteration which takes place in the size of the 
uterus during pregnancy is truly great. About the 
conclusion of that period, instead of the small body 
above described, which is almost solid, the uterus 
forms an immense sac, which extends from the ter- 
mination of the vagina in the pelvis, into the epigas- 
tric region, and from one side of the abdomen to the 
other; preserving, however, an ovoid figure. 

This change is so gradual at first, that the uterus 
does not extend beyond the cavity of the pelvis before 

* It has, however, been assertedtbat tbey are also len liable to calcali 
in the kidneya. 
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the third month, although at the end of the seventh 
month it is very near the epigastric region. 

For the first six months the body of the uterus ap- 
pears principally concerned in the enlargement: after 
this the cervix begins to change^ and is gradually al- 
tered so as to compose a portion of the sac^ rather 
of less thickness than the rest of the uterus; the mouth 
being ultimately an aperture in a part which is much 
thinner than the other portions of the organ. 

The change which takes place in the texture of 
some of the appendages of the uterus is very impor- 
tant. 

The Broad Ligaments^ which seem particularly 
calculated to favour the extension of the uterus, are 
necessarily altered by the change in the size of that 
organ^ but not entirely done away. The portion of 
peritoneum of which they are formed must be very 
much enlarged with the growth of the uterus^ as it 
continues to cover it. The Bound Ligaments arc 
much elongated; and they observe a more straight 
course to the abdominal ring. The Fallopian Tlibes 
are enlarged; and instead of passing off laterally from 
the uterus^ they now proceed downwards by the side 
of it. The Ovaries appear rather larger and more 
spongy : their relative situation is necessarily lower. 

The change in the Uterus itself is particularly in- 
teresting. The great increase of its size is not attend- 
ed with any considerable diminution of thickness in 
its substance; nor are the arteries much less convo- 
luted than before pregnancy, as might have been ex- 
, pected. They are greatiy enlarged in diameter, and 
the orifices of the exhalent vessels on the internal sttr- 
face of the uterus are much more perceptible. 

The veins are much more enlarged than the arte- 
rie3^ and in some places appear more than half an 
inch in diameter. They are not regularly cylindri- 
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cal^ but rather flat. They anastomose so as to form 
an irregular net- work. 

The uterus appears much more fibrous and mus- 
cular in the gravid than in the unimpregnated state. 
The contractile power of the gravid uterus is not only 
proved by the expulsion of its contents, but also by 
very vigorous contractions, which are occasionally ob- 
served by accoucheurs. 

Although the general effects which result from the parti- 
cular conditions of the uterus in pregnancy, menstrua- 
tion, &C.9 evince that the influence of this organ upon 
the whole system is very great, jet it seems probable 
that the sexual peculiarities of Kmales are especially 
dependent upon the ovaria. 

This sentiment is confirmed by an account of a wo- 
man in whom the ovaria were deficient, which is pub- 
lished in the London Philosophical Transactions for 
1805, by Mr. C. Pears. The subject lived to the age 
of twenty-nine years. She ceased to grow after the age 
of ten years, and therefore was not more than four feet 
six inches in height : her breadth across the hips was 
but nine inches, although the breadth of the shoulders 
was fourteen. Her breast and nipples never enlarged ' 
more than they are in the male subject. There was no 
hair on the pubes, nor were there any indications of pu- 
berty in mind or body. She never menstruated. At 
the age of twenty-nine she died of a complaint in the 
breast, attended with convulsions. — ^The uterus and os 
tincae were found not increased beyond their usual size 
during infancy. The cavity of the uterus was of the 
common shape, but its coats were membranous. The 
Fallopian tubes were pervious. ** TTie Ovaria were so 
indistinct that they rather showed the ntdiments which 
out^ht to have formed them^ than any part of the natu- 
ral strticture.^^ 

Another case, which confirms the aforesaid sentiment, is 
related in one of the French periodical publications. 

It has been Ions known that a race of savages near 
the Cape of Good Hope were distinguished m>m the 
generality of their species bj a peculiarity about the 
pudendum. An account or this structure has been 
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giYcn with some precision by Messrs. Peron and Le- 
sueur, in a paper which was read to the National Insti* 
tute of France. It is a flat or apron, four incehs in 
lengthy which is united to the external labia near their 
upper angle, and hangs down before the clitoris and 
the external orifice of the parts of generation. It is di* 
vided below into two lobes, which cover the orifice. 
It is formed by a soft distensible skin, free from hay*» 
which is occasionally corrugated like the scrotum, and 
is rather more florid than the ordinary cutis. ^ 

T%e Mdomen of the Fatus. 

The difference betf^een the foetus and the adult, in 
the cavity of the abdomen^ is very conspicuous at the 
first view. 

The Lwer in the foetus is so large that it occupies a 
very considerable part of the abdomen. Its left lobe, 
which is larger in proportion than the rights extends 
far into the left hypochondriac region* 

The Bladder of urine, when filled, extends from 
the cavity of the pelvis a considerable distance to* 
wards the umbilicus: so that the greatest part of it is 
in the cavity of the abdomen. A ligament of a coni- 
cal figure extends from the centre of the upper part 
of the bladder to the umbilicus, wi^h an artery on each 
side of it, which is soon to be described. This liga* 
ment, which is in the situation of the urachus of the 
foetus of quadrupeds, is hollow, and thus frequently 
forms a canal, which has a very small diameter, that 
communicates with the bladder by an aperture still 
smaller, and continues a short distance from the blad* 
der towards the umbilicus. In, a few rare instances, 
this canal has extended to the umbilicus, so that urine 

* This paper has not jet been puUisbed by the Institute, but it is re- 
ferred to by M. Cuvier m his Le90D8 d^Anatomie Comparee, vol. v. page 
134. — MesBTS. Peron and Lesueur were naturaHsts who accompanied 
captain Bandin in his voyage of discovery, tbe latter has been for some 
years resident in Philadelphia. 

Vol. II. 28 
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has been discharged through it^ but the ligament is 
commonly solid there. 

The Stomach appears to be more curved in the foe- 
tus than in the adult. 

• The Great Intestine does not extend sufficiently far, 
beyond the insertion of the ileon^ to form the cscum 
completely. 

The Glanduhe Renales are much larger in propor- 
tion in the foetus than in the adult. The colour of 
the fluid they contain is more florid. 

The Kidneys are lobulated. 

The Testicles in the foetus are found above the pel- 
vis, in the lumbar region, behind the peritoneum, until 
two months before birth. Thus situated, their blood 
vessels and nervesproceed from sourceswhich are near 
them; but the vas deferens, being connected to the ve- 
siculte seminales by one extremity, is necessarily in a 
very different situation from what it is in the adult: it 
proceeds from the testicle downwards to the neck of 
the bladder. — ^While each testicle is in this situation, 
it is connected with a substance or ligament, called Ou- 
bemaculunif of a conical or pyramidical form, attached 
to its lower end, and extends from it to the abdominal 
ring. This substance is vascular, and of a fibrous tex- 
ture: its large extremity adheres to the testicle, its 
lower and small extremity passes through the abdomi- 
nal ring, and appears to terminate in the cellular sub- 
stance exterior to that opening, like the round ligament 
in females. The Gtibemaculum, as well as the testi- 
cle, is behind the peritoneum; and the peritoneum ad- 
heres to each of them more firmly than it does to any 
of the surrounding parts. It seems that, by the con- 
traction of the Gubernaculumy the testicle is moved 
down from its original situation to the abdominal ring, 
and through the abdominal ring into the scrotum. The 
peritoneum, which adheres firmly to the gubemacu- 
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lum and testicle^ and is loosely connected to the other 
parts^ yields to this operation; and when the testicle 
has arrived near the abdominal ring, a portion of the 
peritoneum is protruded a little way before it into the 
scrotum; forming a cavity like the finger of a glove. 
The testicle passes down behind this process of the 
peritoneum^ and is covered by it as it was in the abdo- 
men. Although it appears protruded into the cavity^ 
it is exterior to it, and behind it; and the vessels^ &c. 
which belong to the testicle are also exterior to it. 

The cavity formed in the scrotum, by this process 
of the peritoneum^ necessarily communicates with the 
cavity of the abdomen at its formation; but very soon 
after the testicle has descended into the scrotum^ the 
upper part of this cavity is closed up^ while the lower 
part of the process continues unchanged, and consti- 
tutes the Tunica Vaginalis Testis. In some instances 
the upper part of this process does not close up, and 
the communication with the cavity of the abdomen 
continues. The descent of the intestine into the ca- 
vity thus circumstanced, constitutes that species of 
hernia which is denominated Congenital.* 

The most important peculiarities in the abdomen 
of the fcBtus are those connected with the circulation 
of the blood. 

The internal iliac or hypogastric arteries are larger 

'^ These interesting circumstaDccs respecting the original situation of 
the testicle, and its descent into the scrotum, were discovered and elu* 
cidated by Haller, Hunter, Pott, Camper, and several other very respec* 
table anatomists and surgeons. There is, however, a difference of opi- 
nion, between some of them, as to the time when the testicle leaves 
the abdomen. Haller thought the testicles were seldom in the scrotum 
at birth. Hunter and Camper found them so generally. 

It has been suggested that there are some national peculiarities in tiiis 
respect; that amongst the Hungarians, fi>r example, the testicles often 
remain above the aMominal ring until near the age of puberty. 

The student will find an interesting description of the situation of the 
testis, and its descent in the foBtus, in the ^Observations on certain parts 
of the Animal Economy,** by John Hunter. 
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than the external iliacs. Their main trunks are conti- 
nued on each side of the bladder to its fundus^ and 
proceed from it^ with the ligament^ to the umbilicus; 
when they pass out of the abdomen to go along the 
umbilical cord to the placenta. These arteries are 
now denominated the Umbilicai, and are very consi- 
derable in size. After birth, as there is no circula- 
tion in them, they soon begin to change: the cavity 
of them is gradually obliterated, and they are con- 
verted into ligaments. They are exterior to the peri- 
toneum, and contained in a duplicature of it. 

A vein also called the Umbilical^ which is much 
larger in diameter than both of the arteries, returns 
from the placenta along the cord, and enters the cavi- 
ty of the abdomen at the umbilicus. It proceeds 
thence, exterior to the peritoneum, but in a duplica- 
ture of it called the Falciform Ligament, to the li- 
ver, and enters that viscus at the grtat fissure} along 
which it passes to the left branch of the sinus of the 
vena portarum, into which it opens and discharges the 
blood which flows through it from the placenta. It 
opens on the anterior side of the branch of the vena 
portarum, and from the posterior side of the branch, 
opposite to this opening, proceeds a duct or canal, 
which opens into the left hepatic vein near its junc- 
tion with the vena cava. This communicating vessel 
is called the Ductus, or Canalis Fienosusf to distin- 
guish it from the duct which passes from the pulmona- 
ry artery to the aorta, and is called Ductus, or Cana- 
lis •Arteriosus. This venous duct carries some of the 
blood of the umbilical vein directly to the vena cava; 
but it is much smaller than the umbilical vein, and of 
course a considerable quantity of the .blood which 
passes through the umbilical vein must pass through 
the liver^ by the vena portarum, before it can enter 
the cava. 

In some fcetal subjects, if a probe of sufficient length 
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be introduced within the umbilical vein and pushed , 
forwards^ it will pass to the hearty without much diffi* 
culty or opposition^ as if it proceeded along one conti- 
nued tubci although it really passes from the umbili- 
cal vein across the branch of the vena portarum^ and 
then through the ductus venosus^ and through a por* 
tion of the left hepatic vein^ into the inferior vena 
cava. 

If the umbilical vein be injected with a composition^ 
which will be firm when cool^ it appears to terminate 
in a rounded end^ which is situated in the transverse 
fissure of the liver: the sinus of the vena portarum^ 
into which this vein enters^ appears like two branches 
going off^ one from each side of it, and the ductus ve- 
nosus like a branch continuing in the direction of the 
main trunk of the umbilical vein. 

The umbilical vein, in its progress through the fis- 
sure of the liver, before it arrives at the sinus of the 
vena portarum, sends off a considerable number of 
branches to each of the lobes of that organ, but more 
to the left than to the right lobe. 

After birth, when blood ceases to flow through the 
umbilical vein, it is gradually converted into a liga- 
ment; and the venous duct is also converted into a liga- 
ment in the same manner. The vena portarum, which 
before appeared very small, when compared with the 
umbilical vein, now brings all the blood which fills its 
great sinus, and increases considerably in size. 

It has been ascertained by anatomical investigation^ 
that the umbilical arteries above mentioned, after ra- 
mifying minutely in the placenta, communicate with 
the minute branches of the umbilical vein; and it is 
probable that the whole blood carried to the placenta 
by these arteries^ returns by the umbilical vein to 
the fcBtus. 

It is clearly proved by the effects of pressure on 
the umbilical cord, in cases of delivery by the feet^ as 
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well as by other similar circumstances^ that this circu- 
lation cannot be suspended for any length of time with- 
out destroying the life of the foBtus. From these cir- 
cumstances^ and from the florid colour which the blood 
acquires by circulating in the placenta^ it seems pro- 
bable that the object of the circulation through that 
organ is somewhat analogous to the object of the pul- 
monary circulation through the lungs of adults.^ 

* During the first fuur months of iireg[nancy a vory smaU vesicle, 
which does not exceed the size of a pea, is found between the chorion 
and the amnios, near the insertion of the umbilical cord into the placenta. 
It is coaneeted to Che fostus bjjr an artery and a vein, which pass from the 
abdomen through the umbilicus, and proceeding along the cord to the ' 
placenta, continue from it to the vesicle. The artery arises from the 
mesenteric, and the vein is united to the mesenteric branch of the vena 
portamm. It is probable that these vessels commonly exist no longer 
than the vesicle, namely, about four months; but they have been seen 
by Haller and Chaussier at the termination of pre^ancy. They are 
called Omphalo Mesenteric vessels. The vesicle is denominated the 
Uttdrilioal Vepde, 

This inexplicable structure is delineated in Hunter's Anatomy of the 
Gravid Uterus, plate xxxiii. figures v. and vi.; in the Academical Anno- 
tatioiisof Albinus, first book, plate L figure xii.; and also in the Icones £m- 
biyonum Humanorum of Soemmering, figure ii. 
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PART IX. 



OF THE BLOOD VESSELS. 

Tne blood vessels are flexible tubes^ of a peculiar 
texture, through which blood passes from the heart to 
the different parts of the body, and returns again 
from these parts to the heart. They are to be found, 
in varying proportions, in almost every part of the 
body, and seem to enter into its texture. 

The tubes which carry blood from the hearty are 
more substantial and more elastic than those through 
which it returns to the heart. They are generally 
found empty after death j and, therefore^ were called 
Arteries by the ancient anatomists, who supposed that 
they carried air, and not blood. 

The tubes which return the blood to the heart are 
denominated Veins. They are less substantial and 
less elastic than arteries, and are generally full of blood 
in the dead subject. 

There are two great arteries, from which all the 
other arterial vessels of the body are derived. They 
are very justly compared to the trunks of trees, and 
the smaller vessels to their branches. One of these 
great arteries, called the AortOj carries blood to every 

5 art of the body. The other great vessel, called the 
^ulmonary Artery^ carries blood exclusively to the 
lungs. 
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The veins which correspond to the branches of the 
jlortaj unite to each other^ so as to form two great 
trunks that proceed to the heart. One of these trunks^ 
coming from the superior parts of the body, is called 
the Superior, or Descending Vena Cava. The other, 
which comes from the lower parts of the body, is called 
the Inferior y or Ascending Vena Cava. 

The veins which correspond with the branches of 
the Pulmonary Artery ^ and return to the heart the 
blood of the lungs, are four in number; two of them 
proceeding from each lung. They are called Pulmo- 
nary Veins. 

In many of the veins there are valves which prevent 
the blood they contain from moving towards the sur- 
face and extremities of the body, but allow it to pass 
towards the heart without impediment. 

From the construction of the cavities of the hearty 
and the position of the valves which are in them, 
as well as the situation of the valves at the commence- 
ment of the great arteries, and the above mentioned 
valves of the veins, it is evident, that when the blood 
circulates, it must move from the heart, through the 
aorta and its branches, to the different parts of the 
body, and return from these parts through the vcnaB 
cav», to the heart; that, when deposited in the heart 
by the venae cavae, it must proceed through the pul- 
monary artery to the longs, and return from the lungs 
through the pulmonary veins to the heart, in order 
to pass again from that organ into the aorta. 

It is also certain, that the blood is forced from the 
heart into the arteries, by the contraction of the mus- 
cular fibres of which the heart is composed ; and that 
the blood vessels likewise perform a part in the circu- 
lation, they propelling the blood which is thus thrown 
into them: but their action appears to depend upon 
causes of a complex nature. 



( 235 



CHAPTER L 

OF THE GENERAL. STRUCTURE AND ARRANGEMENT OF 
THE BLOOD VESSELS. 

SECTION I. 

Of the Arteriet. 

The arteries are so much concerned in the import- 
ant function of the circulation of the bloody that every ^ 
circumstance connected with them is very interesting. ' 

They are composed of coats or tunics^ which are 
very elastic and strong, and which are also very thick. 
In consequence of the lirmness of their coats, they con- 
tinue open^ after their contents are discharged, like 
hard tubes. They submit to great dilatation, and elon- 
gation, when fluids are forced into them, and return 
to their former dimensions when the distending cause 
is withdrawn. This elasticity is particularly subser- 
vient to the circulation of the blood. It admits the 
artery to distend readily, and receive the blood which 
is thrown into it by the contraction of the heart. It 
also produces the contraction of the artery; which 
takes place as soon as the action of the heart ceases; 
and this contraction of the heart necessarily forces the 
blood forward, as the valves at its orifice prevent it 
from returning to the heart. 

The motion of the artery, which is so easily per- 
ceived by the touch, and in many instances also by the 

Vol. II. 29 
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eye, is completely explained by the discharge of blood 
into the artery from the heart, and by the elasticity of 
the vessel, by which it reacts upon the blood. In 
some cases it is not simply the diameter of the artery 
which is enlarged, but a portion of the vessel is elon- 
gated; and this elongation, by producing a curvature 
of it, renders its motion more visible. 

In the aorta, and probably in its large branches, Elm* 
ticity seems to be the principal cause of the continu- 
ance of the motion which is originally given to the 
blood by the heart. But there are many circumstances 
connected with the smaller vessels, which evince that 
they exert a power which is very different indeed from 
elasticity. Thus, the application of local stimulants or 
rubefacients, and of heat, is followed by an increase of 
motion in the arteries of the parts to which they are 
. applied. Neither of these causes could produce their 
effect by the influence of elasticity: but the effect of 
these and other similar causes is uniformly produced; 
and a power of independent motion, or IrritabiKtyy is 
thus proved to exist in these vessels^ and seems essen- 
tially necessary to the circulation of the blood. 

77ie Structtire of the Arteries 

Is, therefore, a subject of importance, and has re- 
ceived a considerable degree of attention from anato- 
mists. 

They are composed of a dense elastic substance, of a 
Tc^hitish colour. Their external surface is rought and 
intimately connected with the cellular membrane^ 
which every where surrounds it in varying quantities. 
Internally, they are lined with a thin membrane, which 
IS very smooth and flexible, and is also very elastic. 
The substance which composes the artery, and is situ- 
ated between the cellular investment and the internal 



Sbructure of the jirieries. 227 

membraney consists of fibres^ which are nearly^ though 
not completely circular^ but so arranged as to consti- 
tute a cylinder. These fibres nay be separated from 
each other so as to form lamina^ which have been con« 
sidered as different coats of the arteries; but there is 
no arrangement of them which composes regular dis- 
tinct strata. The coats of arteries may, therefore^ be 
separated into a greater or smaller number of lamina^ 
according to the thickness of these lamina. 

The fibres which compose these lamina appear to be 
united to each other in a way which readily allows of 
their separation^ at the same time that they form a 
firm texture. Although arteries thus appear essen- 
tially different from muscles in their hardness and 
their elasticity, as well as in their general texture, 
they are considered, by a great majority of anato- 
mists, as partaking more or less of a muscular structure. 

In the human subject their structure is very diffi- 
cult of demonstration, and great differences exist in 
the accounts which are given of it, even by anatomists 
who agree in the general sentiment that the arteries 
are muscular. 

Thus, Haller believed that muscular fibres were 
most abundant in the large arteries, while J. Hunter 
thought the reverse. 

Hunter appears to have investigated this subject 
with great attention, and supposed the muscular sub- 
stance, in the composition of arteries, to be interior, 
and the elastic matter exterior; that in large arteries 
this muscular substance is very small in quantity, and 
gradually increases in proportion as the artery dimi- 
nishes in size. He however observes, that he never 
could discover the direction of the muscular fibres.* 

When the great talents of Mr. Hunter as an anato- 

* Treatiae on the Blood, die. vol L p. 118. Bndibfd*t edition. 
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mist^ are considered^ this circumstance cannot fail to 
excite a belief that the existence of these fibres is 
not certain : and if to this be added the fact, that even 
the red coloured substance of the arteries is elastic^ 
and in that respect different from muscular substance^ 
the reasons for doubting must be increased. 

Bichat appears to have entertained very strong 
4oubts on the subject; but he stands almost alone; for 
a large number both of the preceding and contempo- 
rary anatomists^, seem to have adopted the sentiment, 
that the arteries have a muscular structure. 

The student of anatomy can very easily examine 
this subject himself, by separating the coats of arteries 
into different lamina; and by viewing the edges of the 
ti*ansverse and longitudinal sections of those vessels. 
While thus engaged with this question, he will read 
with great advantage what has been written upon it 
by Mr. Hunter, in his treatise on the blood, &c. See 
chapter second, section 3. Bichat ought also to be 
read upon this subject, which he has discussed in his 
Jlnatomie Crcnerale — Systeme Vasculaire a Sang 
JtougCy article Troisieme^ ^c; and also in his Traite 
des Membranes^ article Sixieme. 

The belief of the irritability of arteries does not, 
however, rest upon the appearance of their fibres. 

1. It is asserted by very respectable authors,* that 
they have been made to contract by the application of 
mechanical and of chemical irritation, and also of the 
electric and galvanic power. 

2. A partial or local action of arteries is often pro- 
duced by the local application of heat and rubefa- 
cients, as has been already observed. 

3. Arterial action is often suspended in a particular 

* Sm SoemmeriDg on the Structare of the Human Body, vol. iy. Ger- 
man edition. Dr. Jones on the Procen employed by nature for wpproM 
ing Hemorrhage, d&c 
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part by the application of cold. It hag also been ob- 
served that the arteries have for a short time ceased 
to pulsate in cases of extreme contusion and laceration 
of the limbs.^ 

4. When arteries are divided transversely in living 
animals^ they often contract so as to close completely 
the orifice made by the division. 

5. In a horse^ bled to deaths it was ascertained by 
Mr. Hunter, that the transverse diameter of the ar* 
teries was diminished to a degree that could not be 
explained by their elasticity. He also found that, af- 
ter death the arteries, especially those of the smaller 
size, are generally in a state of contraction, which is 
greater than can be explained by their elasticity : for if 
tbey are distended mechanically, they do not contract 
again to their former size, but continue of a larger dia- 
meter than they were before the distention; although 
their elasticity may act so as to restore a very conside- 
rable degree of the contraction observed at death. 

The contraction, which is thus done away by dis- 
tention, Mr. Hunter supposed to have been produced 
by muscular fibres: for if it had been dependent on 
elasticity, it must have reappeared when the distend- 
ing power was withdrawn. 

It therefore seems certain, that the arteries have a 
power of contraction different from that which de- 
pends upon elasticity; but whether this depend upon 
muscular fibres superadded to them, or upon an irri- 
table quality in the ordinary elastic fibres of blood 
vessels, is a question which is not perhaps completely 
decided. 

The motion of the blood in the arteries appears to 
depend, 

'^This local suspension of arterial motion by cold, &«. applied locally, 
is very difficult to explain : as the action of the heart and the elasticity of 
the arteries appear sufficient to account for the pulsation of the large ar- 
teriea 
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Isty Upon the impulse given to it bj the action of 
the heart. 

2dly^ Upon the elasticity of the arteries, in conse* 
quence of which they first give way to the blood im- 
peHed into them, and then react upon it; and 

3dly, Upon the power of contraction in the arte- 
ries, or their irritability. 

In the larger arteries the blood seems to move as it 
would through an inanimate elastic tube, in conse* 
quence of the impulse given by the heart, and kept 
up by the arteries themselves. In the smaller vessels 
it seems probable that the motion of the blood depends 
in a considerable degree upon the contraction which 
arises from their irritability. 

The obvi6us effect of the elasticity of the arteries 
is to resist distention and elongation, and to contract 
the artery to its natural state, when the distending or 
-elongating cause ceases to act. But it must also resist 
the contraction induced by the muscular fibres, and 
restore the artery to its natural size when the muscular 
fibres cease to act after contracting it, as has been ob* 
«rved by Mr. Hunter. 

It seems probable that all the fibres of which the 
artery consists are nearly but not completely circular; 
lor it is not certain that there are any longitudinal 
fibres in the structure of an artery. 

The internal coat of these vessels is very smooth, 
but extremely dense and firm; and seems to be ren- 
dered moist and flexible by an exudation on its sur- 
feee. It adheres very closely to the contiguous fibres 
of the coat exterior to it, but may be very readily 
peeled off from them. It is of a whitish colour, 
and, like the fibrous structure of the artery, is very 
elastic. Like that substance, also, it is easily torn or 
broken; and when ligatures have been applied to 
arteries^ it has often been observed that the fibrous 
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stnicture^ ftnd the internal coat have been separated 
while this external cellular coat has remained en* 
tire. 

I'he arteries are supplied with their proper Uood 
vessels and lymphatics. It is to be observed, that 
the blood vessels are not derived from the artery on 
which they run, but from the contiguous vessels. « 

These vessels have nerves also, which are rather 
small in size, when compared with those which go to 
other parts. 

Arteries appear to have a cylindrical form, for no 
diminution of diameter is observable in those portiona 
of them which send off no ramifications. 

When an artery ramifies the area of the diiin^ 
ent branches exceeds considerably that of the maia 
trunk. Upon this principle, the aorta and its branches 
have been compared to a cone, the basis of which 
is formed by the branches, and the apex by the 
trunk.* 

The transverse section of an artery is cixeular. 

There are no valves in the arteries, except those 
of the orifices of the aorta and the pulmonary artery, 
at the heart. The valves of the pulmonary artery 
have been described in the 51st page of this volume, 
and those of the aorta have an exact resemblance to 
them, but are rather larger. 

The course of the arteries throughout the body is 
obviously calculated to prevent their exposure to 
pressure, or to great extension from the flexure of the 
articulations by which they pass. With this view 
they sometimes proceed in a winding direction; and 
when they pass over parts which are subject to great 
distention or enlargement, as the cheeks, they often 



* According to Bruiaiere the relation of the branches of the aorta to 
its trunk is as 25 to 16; Helvetius reckons the orifice of the aorta in 
comparison with its branches as 64 to 71. Lassus. — Ed. 



232 General Observatians on the Arteries. 

flieander; and, therefore, their len^ may be in- 
creased by straightening, without stretching them. 

Their course appears sometimes to have been cal- 
culated to lessen the force of the blood, as is the 
case wit)i the Internal Carotid and the Vertebral zx- 
teries, 

In the trunk of the body the branches of arteries 
generally form obtuse angles with the trunks from 
which they proceed. In the limbs these angles are 
acute. 

The communication of arteries with each other is 
termed Anastomoses. In some instances, two branches 
which proceed in a course nearly similar, unite 
with an acute angle, and form one common trunk. — 
Sometimes a transverse branch runs from one to the 
other, so as to form a right anglel with each. In 
other cases, the two anastomosing branches form an 
arch, or portion of a circle, from which many branches 
go off. 

By successive ramifications, arteries gradually di- 
minish in size, until they are finally extremely small. 

The small arteries do not carry red blood, their 
diameters being smaller than those of the red particles 
of that fluid, the serous or aqueous part of the blood 
can, therefore, only pass through them. 

Many of the arteries which carry red blood, and of 
the last mentioned serous arteries, terminate in veins, 
which are in some respects, a continuation of the tube 
reflected backwards.^ 

^ Malpigki and Leowenhoek declare, that by the aid of a microacope 
thev haye seen arteries terminating in the veins. Haller advances for^ 
maUy his own experience in support of bis assertion. Other anatomista 
have seen, that in blowing into an artery, the air passed into the corre> 
spending veins. Nevertheless, Duvemey and some others sav, that a 
particular substance is interposed between the extremities of these ves- 
sels. Ruysch, in his Thesauras Anatomicus, VI. No. 73, saye, in reple- 
tione arteriarum, replentur et plorimum quoeque vens, et vice versa, ita 
ut impossible videatur pnecise dicere quomodo res se babeat Discours 
fur rAnat— Ed. 
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^ They likewise terminate in exhalent vessels^ which 
open upon the external surface^ and upon the varioua 
internal surfaces of the body. The secretory vessels 
of glands are likewise the termination of many arte- 
ries. 

SECTION II. 

Of the Veins. 

These tubes^ which return to the heart the blood 
carried from it by the arteries^ are more numerous 
than the arteries^ and often are larger in diameter. 

They generally accompany the arteries^ and very 
often two veins are found with one artery. 

In addition to these last mentioned veins^ which 
may be called deep-seated^ - thtv^ are many'subcuta* 
neous veins which appear on almost every part of the 
surface of the body. 

The capacity of all the veins is therefore much 
greater than that of all the arteries. 

Those subcutaneous veins which are of considerable 
size^ communicate very freely with each other^ and 
also with the deep-seated veins. 

The trunks of the veins, in those places where no 
branches go off, are generally cylindricaK There are> 
however, some exceptions, in which these vessels are 
irregularly dilated^ as sometimes happens in the case 
of the internal jugular vein. It is, however, not easy 
to determine from the appearance of veins infected 
after death, respecting their situation during life, as 
their coats are very yielding; and it is very probable 
that they are> therefore^ preternaturally dilated by 
the injection. 

VeinSy directly or indirectly, originate from the ter- 
mination of arteries : but they do not pulsate as the 
arteries do^ because the impulse given to the blood by 

Vol. II. 30 
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the heart is very much diminished in consequence of 
the great diminution of the size of the vessels through 
which the bluod has passed. 

In some cases^ however^ when blood flows from an 
opened vein, the extent of its projection is alternate- 
ly increased and diminished, in quick succession, as 
if it were influenced by the pulsation of the heart. 

The Coats of Veins difler considerably from those 
of jirterieSf — for they are thinner , and so mjuch less 
firmf that veins, unlike arteries, collapse when they 
are empty. 

They consist of a dense elastic substance, the fibres 
of which are much less distinct than those of arteries^ 
but some of them are to be seen in a longitudinal di- 
rection. •These fibres can be made to contract by lo^ 
cat irritation; for if a vein be laid bare in a living 
animal, and then punctured, it will often contract so 
as to diminish its diameter very considerably, although 
no blood shall have escnjped from the punctures. 

Next to the elastic substance is the internal coat^ 
which is smooth and polished. It is separated from 
the substance exterior to it with difficulty, although 
it may be taken from it very easily in the vena cava. 

This internal coat is more ostensible than the inter- 
nal coat of arteries, and is not, like the latter, disposed 
to ossification. It is frequently so arranged as to form 
valves, which are plaits or folds, of a semilunar form^ 
that project from the surfaces into the cavities of 
these vessels.* 

Two of these valves are generally placed opposite 
to each other; and, when raised up, they form a sep* 

♦ The valves of the Veins were first described by Charles Ktienne of 
Paris, in 1546. In 1547, Amatus, a Portuguese, saw at Ferrara, those 
at the mouth of the vena azygos. Sylvius, of Paris, announced them 
about the same time in the ju^ilar, brachial and crural veina Fabricoa 
ab Aquapendente claims the discovery for himself in 1574. Ijissus. — £ik 
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turn in the cylindrical cavity of the Vessel. The sep- 
tum^ thus composed, is concave towards the heart. 

The valves have a great effect in preventing the 
<^ontents of the veins from moving in a retrograde 
^course: they therefore necessarily modify the eifects 
of lateral pressure, in such a manner, that it propels 
the blood forward, or to the heart. 

These valves are generally found in the veins of the 
muscular parts of the body, especially in those of the 
extremities. They are not found in those veins which 
are in the cavities of the body, nor in the internal ju- 
gulars. They are placed at unequal distances from 
each other* 

The coats of the veins are somewhat transparent; 
and therefore those veins which are subcutaneous have 
a Uuish aspect, which is derived from the colour of 
the blood they contain. 

The colour of the blood in the veins is different 
from that in the arteries, being of a darker red. 

The situation and arrangement of the large trunks 
of veins is much alike in different subjects; but the 
branches, especially those which are subcutaneous, are 
very variable in their situations. 
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X PARTICULAR ACCOUNT OF THE DISTRIBUTION OF 
THE ARTERIES. 

SECTION I. 
OftheJlOSTJl,^ 

Or the Great TVunA of the Arterial Systetn. 

When the heart is in its natural position^ the right 
ventricte is nearly anterior to the left, and therefore^ 
the AORTA, where it originates from the left ventricle, 
is behind the pulmonary artery, and covered by it. 
Its first direction is so oblique towards th^ right side 
of the body, that it crosses the pulmonary artery be- 
hind, and appears on the right side of it. It has scarce- 
ly assumed this position before its course alters, for 
it then proceeds obliquely backwards, and to the left; 
so as to form a large curve or arch, which extends to 
the left of the spine. 

The position of this curve or arch is so oblique, 
with respect to the body, that the cord or diameter of 
it, if it were extended anteriorly and posteriorly, 
would strike the cartilage of the second or third right 
rib about the middle of its length, and the left rib near 
the head. In consequence of this position of the 
curve, the aorta crosses over the right branch of the 
pulmonary artery, and the left branch of the windpipe : 
and assumes a situation, in front, and to the left of the 
third dorsal vertebra: from this situation it proceeds 

* Tiiif oaae wm ^ven by Aristotle.— £p. 
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downwards : in fronts but rather on the left side of 
the spitie^ and in contact with that column. 

The AORTA, as well as the Pulmonary Artery^ for 
ia small distance from the heart, is invested by the 
pericardium; and, when th^t sac is opened^ appears 
to be contained in it. 

After crossing the right braneh of the Pulmonary 
Artery J a ligament is inserted into it, which proceeds 
from the main trunk of the pulmonary artery at its 
dWision: this ligament was the Canalis Arteriosus in 
the foetus. 

As the AORTA proceeds down the spine, it is situ* 
ated between the two lamina of the mediastinum, and 
in contact with the left lamei}, through which it may 
be seen. It descends between the crura of the dia- 
phragm, in a vatjuity which is sufficiently large to 
admit of its passage without pressure from the sur- 
rounding parts, and is still in contact with the ante- 
rior surface of the spine, but rather to the kft of the 
middle of it. It continues this course along the spine 
until it arrives at the cartilaginous substance between . 
the fourth and fifth himbar vertebrsB, when it divides 
into two great branches of equal size, which form an 
acute angle with each other. These are denominated 
the COMMON or primitive iliac Arteries. 

From the aorta in this course are sent off the ar- 
teries which are distributed to all the parts of the 
body for their nourishment and animation. 

From the curve proceed the great branches which 
supply the heart, the head, the upper extremities, 
and part of the thorax. Between the curve and the 
great primitive iliac arteries, the Aorta sends off 
those branches which supply the viscera contained 
in the cavities of the thorax and abdomen,* and part 

♦ It ougfht to be observed here, that the viscen, in the lower part of 
the pelvis, receive some branches from the internal iliac arteries. 
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of the trunk of the body. The great ILIAC branches 
of the AORTA are divided into smaller arteries, 
which supply the whole of the lower extremities and 
some of the viscera of the pelvis. 

SECTION II. 

Of the Branches which go off from the Jirch of the 
AORTA. 

The proper arteries of the heart, denominated Co- 
ronary ArterieSy proceed from the Aorta so near 
to the heart that their orifices are covered by the 
semilunar valves, when those valves are pressed 
against the sides of the artery. These arteries have 
been described in the account of the heart. — See 
p. 50. 

The arteries of the head and of the upper extremi- 
ties proceed from the upper part of the curw in the 
following manner. 

A large trunk, called Arteria InnominatOj goes 
off first. This is more than sixteen lines in length, 
when it divides into two branches, one of which sup- 
plies the right side of the head, and is denominated 
the Right Carotid: the other proceeds to the right 
arm, and from its course under the clavicle, is called, 
at first, the Right Subclavian* Almost in contact 
with the first trunk, another artery goes off, which 
proceeds to the left side of the head, and is called the 
jL^t Carotid. Very near to this, arises the third ar- 
tery, which proceeds to the left arm, and is denomi- 
nated the Left Subclavian. From these great branches 
originate the blood vessels, which are spent upon the 
head and neck and the upper extremities. 

As these arteries arise from the curve of the 
Jlorta^ they are situated obliquely with respect to 
each other. The drteria Innominata is not only 
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to the right, but it is also anterior to the two others: 
and the left subclavian is posterior, as well as to* 
the left of the left carotid and the arteria in- 

KOMINATA. 



THE CAROTID ARTERIES. 

The two carotid arteries above mentioned have 
been denominated common carotids, to distinguish 
them from their first ramifications, which are called 

INTERNAL and EXTERNAL CAROTIDS, 

THE COMMON CAROTIDS 

• 

Proceed towards the head on each side of the tra- 
chea: at first they diverge, but they soon become near- 
ly parallel to each other^ and continue so until they 
have ascended as high as the upper edge of the thy- 
roid cartilage, when they divide into the Internal 
and External Carotids. 

These arteries are at first very near each other^ 
and rather in front of the trachea; they gradually di- 
verge and pass backwards and outwards on the sides 
of it, and of the oesophagus, until they have arrived at 
the larynx. In the lower part of the neck they are 
covered by the sterno mastoidei, the sterno hyoidei^ 
and thyroidei, as well as by the platysma myoidei 
muscles. Above, their situation is more superficial; 
and they are immediately under the platysma myoides. 

On the inside, they are very near the tr&chea and 
larynx, and the oesophagus; on the outside, and rather 
anterior to them, are the internal jugular veins; and 
behind, on each side, are two important nerves called 
the intercostal and the par vagum. These blood ves- 
sels and nerves are surrounded by absorbent vessels. 
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The Common Carotid Arteries send off no branchy 
from their origin to their bifurcation ; and they ap- 
pear to preserve the same diameter throughout their 
whole extent. In some few instances the right carotid 
has been found larger than the left. The external 
and internal branches into which they divide^ are 
nearly equal in the adult ; but it is supposed that the in- 
ternal is the largest during infancy. The relative posi- 
tion of these branches is also different at the commence- 
ment from what it is afterwards. The Internal Ca- 
rotid forms a curve which projects outwardly, so as to 
be exterior to the External Carotid, while this last 
proceeds upwards, and rather backwards. 

THE EXTERJSTJIL CAROTID ARTERY 

Maybe considered as extending from its commence- 
ment! which is on a line with the superior margin of 
the thyroid cartilage, to the neck of the condyle of 
the lower jaw, or near it. 

At first it is superficial ; but as it proceeds upwards 
it becomes deep-seated : and passing under the digas- 
tric and stylo-nyoidei muscles, and th^ ninth pair of 
nerves, is covered by the Parotid Gland. After this, 
it again becomes superficial ; for the temporal artery, 
which may be regarded as the continuation of the ex- 
ternal carotid, passes over the zygomatic process of 
the temporal bone. 

As the external carotid supplies with blood, the 
upper part of the neck and throat, the exterior of the 
head and face, and the inside of the mouth and nose ; 
its branches must necessarily be numerous, and must 
pass in very various directions. 

Thus, soon after its commencement, it sends off, in 
an anterior direction, three large branches ; viz. to the 
upper part of the neck, to the parts within the lower 
jaw, and to the cheeks and lips. These are deno- 
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minated; the Superior Thyroid^ the Sublingual^ and 
the Facial. It then sends off to the back of the head 
one which is called the Occipital; and^ as it proceeds 
upwards near the condyle of the lower jaw^ another 
which passes internally^ behind the jaw^ to the deep- 
seated parts in that direction. After this^ it forms 
the temporal artery, which supplies the forehead and 
central parts of the cranium. Besides these larger 
branches, the external carotid sends off two which are 
fiBialler ; one from near the origin of the sublingual 
artery, which is spent principally upon the pharynx 
and fauces, and is called the Inferior Pharyngeal: 
and anotlier, while it is involved with the parotid 
gland, which goes to the ear ; and is therefore called 
Posterior Auris. 

These arteries are distributed in the following man- 
ner: 

1. The superior thyroid branch 

Comes off very near the root of the external carotid, 
and sometimes from the common trunk ; it runs ob- 
liquely downwards and forwards, in a meandering 
course, to the thyroid gland, where it is spent. 
During this course it sends off one branch to the parts 
contiguous to the os hyoides ; another to the neigh- 
bourhood of the larynx : and a third branch, which 
may be termed laryngeal^ that passes with a small 
nerve derived from the laryngeal branch of the par 
vagum, either Ijetween the os hyoides and thyroid 
cartilage, or the thyroid and cricoid cartilages, to the 
interior muscles of the larynx ; and finally returns 
again to termijiate externally. 

While in the thyroid gland this artery anastomoses 
with the inferior thyroid, ^nd also with its fellow on 
the opposite side. 

Vol. IL 31 
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2. The lingual^ or sublingual brakch^ 

Goes off above the last mentioned artery, and very 
near it ; but in a very different direction, for it runs 
upwards and forwards, to the tongue. In this course 
it crosses obliquely the os hyoides, and is cominonly 
within the hyoglossus muscle. It gives off branches 
to the middle constrictors of the pharynx, and to the 
muscles contiguous to the tongue. It a1s6 sends off a 
branch which penetrates to the back of the tongue^ 
which is called, from its situation, DorsaMs Lingtm^ 
At the anterior margin of the hyoglossus muscle it di- 
vides inta two branches, one of which passes to the 
sublingual gland and the adjacent parts, and is thence 
called Sublingual ; while the other branch> the -Ba- 
nina, passes by the side of the genio glossus muscle 
to the apex of the tongue. 

3. The FACIAL or external maxillary, 

Runs obliquely upwards and forwards under the 
ninth pair of nerves, the stylo hyoidens mnscie and 
the tendon of the digastric, across the lower jaw and 
cheek, towards the inner comer of the eye, in a ser- 
pentine course*. Before it crosses the jaw it sends off' 
several branches, viz. to the pharynx, the tonsib, the 
inferior maxillary gland and the parts contiguous to \U 
It also sends a branch towards the chin, which passes 
between the mylo-hyoideus, the anterior belly of the 
digastric, and the margin of the lower jaw : and some . 
of its branches continue to the muscles of the nsder 
lip. This branch is called the Submental. 

This artery then passes round the basis or inferior 
edge of the lower jaw, very near the anterior margin 
of the masseter muscle, and is so superficial that its 
pulsations can be readily perceived. After this toro^ 
its course is obliquely upwards and forwards. Near 
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the basis of the jaw it sends off a branch to the mas- 
oeter^ which anastamoses with small branches from the 
temporal; and another which passes superficially to 
the under lip and contiguous parts of the cheeks. 
This last is called the Inferior LabiaL 

After the artery has passed as high as the teeth in 
the lower jaw, it divides into two branches; which 
go, one to the under, and the other to the upper lip; 
that to the upper lip is largest. These branches are 
called Coronary. 

The Coronary Artery of the lower lip passes under 
the muscles called Depressor Anguli Oris, and Orbi- 
cularis Oris, into the substance of the lip, and anas- 
tomoses with its fellow of the opposite side. 

The Coronary Artery of the upper lip passes under 
the zygomaticus major and the orbicularis, and very 
near the margin of the upper lip internalfy. It also 
anastomoses freely with its fellow on the opposite side. 
These anastomoses are frequently so considerable that 
the arteries on one side can be well filled by injecting 
those of the other. The coronary branches, as well as 
the main trunk of the facial artery, observe a serpen- 
tine or tortuous course; in consequence of which they 
admit of the motions oC the cheeks and lips, which 
they would greatly impede, if they were straight. 

From the upper coronary artery a branch continues 
in the direction of the main trunk of the facial artery, 
by the side of the nose, which extends upwards, send- 
ing off small branches in its course, and finally termi- 
nates about the internal angle of the eye and the fore- 
head. 

4. The inferior pharyngeal 

Is a very small artery; it rises posteriorly from the 
external carotid, opposite to the origin of the sublin- 
gual; and passes upwards to the basis of the cranium. 
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In this course it sends several branches to the pharynx^ 
and to the deep-seated parts immediately contigupus. 

It also sends branches to the first ganglion of the 
intercostal nerve, to the par vagum, and to the lym- 
phatic glands of the neck; and, finally, it enters the 
cavity of the crtnium by the posterior foramen lace- 
rum. 

In some cases it also sends a small branch through 
the anterior foramen lacerum. 



5, The occipital artery 

Arises from the posterior side of the external ca- 
rotid, nearly opposite to the facial, but sometimes 
higher up; it ascends obliquely, and passes to the 
back part of the cranium, between the transverse pro- 
cess of the atlas and the mastoid process of the tempo- 
ral bone. 

In this course it passes over the internal jugular • 
vein and the eighth pair of nerves, and under the 
posterior part of the digastric muscle; it lies very near 
to the base of the mastoid process, and under the mus- 
cles which are inserted into it. After emerging from 
these muscles, it runs superficially upon the occiput, 
dividing into branches which extend to those of the 
temporal artery. 

The OCCIPITAL ARTERY scuds off branches to the 
muscles which are contiguous to it, and to the glands 
of the neck« 

It also gives off the following branches; one called 
the Meningeal^ which passes through the posterior 
foramen lacerum to the under and back part of the 
dura mater: one to the exterior parts of the ear: 
another which passes downwards, and is spent upon 
the complexus trachelo mastoideus, and other muscles 
of the neck: and several smaller arteries. 
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The artery next to be described^ is sometimes sent 
off by the occipital artery. 

6. The posi;erior auricular, or stylo mastoid 

ARTERY, 

When it arises from the external carotid, comes off 
posteriorly from the artery, where it is involved with 
the parotid gland, and passes backwards between the 
meatus auditorius externus and the mastoid process. 
It then ascends, in a curved direction, and terminates 
behind the ear. 

In this course it sends off small branches to the paro- 
tid gland, and to the digastric and sterno mastoid 
muscles. Sometimes a distinct branch, which is par- 
ticularly visible in children, passes through an aper- 
ture in the meatus auditorius externus, and is spent 
on its internal surface. 

It also sends off a branch which enters into the 
Stylo Mastoid Foramen^ and supplies small vessels to 
the membrana tympani and the lining membrane of 
the cavity of the tympanum; to the mastoid cells ; to 
the muscle of the stapes, and to the external semicir- 
cular canal. One of these vessels anastomoses, in the 
upper and posterior part of the cavity of the tympa- 
num, with a small twig derived from the artery of the 
dura mater. When it has arrived behind the ear, the 
Posterior Auricular Artery terminates upon the ex- 
ternal ear and the parts contiguous to it. 

7. The INTERNAL MAXILLARY ARTERY* 

Arises from the external carotid under the parotid 
gland, at a little distance below the neck of the con- 

* The ^neral eituation of this artery, and the distributioii of several 
of its most iroportaiit branches, cannot be understood without a know*' 
ledffe of the bones through which they pass. The student of surgery 
will therefore derire benefit from a re-examination of these bones, and 
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djbid process of the lower jaw^ and extends to the 
bottom of the zygomatic fossa varying^ its direction 
in its course. It is rather larger than the temporal. 

A. It first sends off one or two small branches to 
the tOTy and a twig which penetrates into the cavity 
of the tympanutn by the glenoid fissure. 

B. It also sends off a small artery called the Lesser 
Meningeal^ which passes upwards^ and) after giving 
branches to the external pterygoid and the muscles of 
the palatC; passes through the foramen ovale^ and is 
spent upon the dura mater about the sella turcica. 

c. It then sends off one of its largest branches, the 
Great or middle Artery of the Dura Mater, which 
passes in a straight direction to the foramen spinale^ 
by which it enters into the cavity of the cranium. 

This artery ramifies largely on the dura mater^ 
and makes those arborescent impressions which are so 
visible in the parietal bone. It generally divides into 
two .great branches: the anterior of which is the 
largest, passes over the anterior and inferior angle of 
the parietal bone : the posterior branch soon divides 
into many ramifications, which are extended latently 
and posteriorly. 

It furnishes the twig which passes to the ear by 
the hyatus of Fallopius, and anastomoses with the 
small branches of the stylo mastoid artery. 

It also supplies some other small vessels which pass 
to the cavity of the tympanum by small foramina near 
the junction of the squamous and petrous portions of 
the temporal bone. 

D. The next branch sent off by the internal max- 
illary leaves it about an inch from its origin, and is 

of tfie momatic feoa* Slc when he studies this arterv. (See VdL L 
ptffe 7a.)— He ought to be well aoquaintod with this Object, if he 
should undertake the management of necrosis of the jaw bones; or <^ 
those fungous tumours, which sometimes originate in the antrum roudl- 
kre; as well as of sereial other complaints. 
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Cftlled the hiferior Maocillary. It paaises between the 
internal pterygoid muscle and the bone, and after 
giving small branches to the contiguous muscles^ <eii» 
ters the canal in the lower jaw, in company with Uie 
nerve. This canal has a very free communication 
with the cellular stwcture of the jaw, and the artery 
in its progress along it sends branches to the respect^ 
ive teeth and the bone. At the anterior maxillary 
foramen this artery sends off a considerable branch 
which passes out and anastomoses with the vessels on 
the chin, while.aqother branch passes forward mad 
supplies the canine and incisor teeth and the bone 
contiguous to them. 

Sometimes the inferior maxillary artery divides 
into two branches before it has arrived at this fora^ 
men. In this case, one of the arteries passes ont of 
the foramen, while the other continues to the sytt*. 
physis. 

B. Two branches pass off to the tempond muscle, 
which originate at a small distance from each other; 
one of them passes upwards on the tendon of the 
temporal muscle; the other arises near the tuberosity 
of the upper maxillary bone : they are called the ex^ 
teriar deep, and the interior deep, temporal artery^ 
They are both spent upon the temporal muscle ; but 
the interior branch sends a small twig into the orbit 
of the eye. 

F. There are some small branches which pass to 
the Pterygoid Muscles and to the Masseter, which 
arise dither from the internal maxillary artery, or from 
the interior deep temporal. They are generally small, 
and often irregular. 

G. An artery, particularly appropriated to the 
cheek, perforates the budcinator muscle from within 
outwards, and generally terminates on the buccinator, 
the zygomatictts major, and the muscles of the lips. 
This Artery of the Cheek is very irregular in its 



248 TTie Internal Maxillary .Artery. 

origin, sometimes arising from the internal maxillary, 
sometimes from the deep temporal, and sometimes 
from the suborbitary, or from the alveolar artery, to 
be immediately described. 

H. The Alveolar Artery or the Artery of the Up- 
per Jaw^ arises generally from the internal maxillary, 
but sometimes from one of its branches. It winds 
round the tuberosity of the upper jaw, and sends 
branches to the buccinator muscle, to the bone and the 
gums, to the antrum Highmorianum, and some of the 
molar teeth : and also to the teeth generally, by means 
of a canal which is analogous to that of the lower jaw. 

I. The Infra orbitar Artery arises from the inter- 
nal maxillary in the zygomatic fossa, and soon enters 
the infra orbitary canal, through which it passes to 
the face, and emerges below the orbit of the eye, 
supplying the muscles in the vicinity, and anasto- 
mosing with the small ramifications of the two last 
described arteries, and also of the facial artery and 
the ophthalmic. 

This artery in its course sends off small twigs to the 
periosteum, the adipose membrane, and the muscles 
in the inferior part of the orbit, and also to the great 
maxillary sinus or antrum Highmorianum, and to the 
canine and incisor teeth. 

J. The Palato Maxillary or Superior Palatine 
Artery f arises also in the zygomatic fossa, and, de- 
scending behind the upper maxillary bone, enters the 
posterior palatine canal. It generally forms two 
branches, the largest of which advances forward, sup- 
plying the palate and gums, and finally sends a twig 
through the foramen incisivum to the nose, while the 
posterior branch, which is much smaller, supplies the 
velum pendulum palati. 

K. The Peterygo Palatine^ov Superior Pharyngeal^ 
is a small vessel, which sometimes arises from the 
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artery next to be mentioned. It is spent upon the up* 
per part of the pharynx^ and a branch passes through 
the pterygo palatine foramen^ which is spent upon 
the arch of the palate and the contiguous parts. 

I.. The INTERNAL MAXILLARY at length terminates 
in the Spheno-Palatine^ or Large A^asal Jirteryy 
which passes through the spheno-palatine foramen ta 
die back part of the nose. This artery sometimes se- 
parates into two branches before it enters the foramen; 
sometimes it enters singly, and.divides into two branch- 
es soon after; one of them is spread upon the septum^ 
and the other upon the external side of the nose; each 
of these branches ramifies very minutely upon the 
Schneideriau membriane and its processes in the diffe- 
rent sinuseS; and also in the ethmoidal cells. 

8. The temporal artery 

Is considered as the continuation of the external ca- 
rotid, because it preserves the direction of the main 
trunk; although the internal maxillary is larger. 

After parting with the internal maxillary it pro- 
jects outwards; and passing between the Meatus Au- 
ditorus Externus and the condyle of the lower jaw^ 
continues upwards, behind the root of the zygomatic 
process of the temporal bone, to the aponeurosis of 
the temporal muscle : on the outside of which, imme- 
diately under the integuments, it divides into two 
large branches denominated anterior and posterior. 

Before this division the temporal artery sends off 
several branches of very different sizes. 

One, which is considerable in size, and called the 
Tranwerse Facial Branchy advances forwards across 
the neck of the condyle of the lower jaw, and giving 
small branches to the masseter, runs parallel to the pa* 
rotid duct, and below it. This branch is spent upon 

Vol. II. 32 
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the muscles of the face^ and anatomoses with the other 
yessels of that part. 

The temporal gives off small branches to the parotid 
gland and to the articulation of the jaw. From the 
kst mentioned branch small twigs pass to the ear, one 
of which enters the cavity of the tympanum by the 
glenoid fissure. 

While this artery is on a line with the zygoma^ it 
sends off a branch called the middle temporal artery ^ 
which penetrates the aponeurosis of the temporal mus- 
cle, and ramifies under it upon the muscle in an ante- 
rior direction. 

The two great branches of the temporal artery are 
distributed in the following manner. The Anterior 
passes up in a serpentine direction on the anterior 
part of the temple^ and supplies the front side of the 
head and the upper part of the forehead. 

The Posterior extends upwards and backwards, 
and supplies the scalp on the lateral and middle part 
of the cranium^ and also the bone. 

Ramifications from each of these branches anasto- 
mose on the upper part of the cranium with those of 
its fellow of the opposite side. The anterior branch 
also anastomoses oh the forehead with the facial and 
ophthalmic artery; and the posterior branch with the 
occipital artery on the back part of the head. 

THE INTERNAL CAROTID ARTERY 

Is sometimes .called the Artery of the Brain, as it 
is almost entirely appropriated to that viscus. 

From its origin to the commencement of its ramifi- 
cations, the course of this blood vessel is peculiarly 
tortuous. In consequence of which the force of the 
blood in it is greatly diminished before it arrives at 
the brain. 

An instance of this curvature occurs immediately 
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after its separation from the external carotid^ when it 
protrudes outwards so much as to be exterior to that 
▼essel ; after thb it ascends to the carotid canal^ and 
in its course is in contact, or very near the par vagum 
and intercostal nerves. 

The carotid canal in the os petrosum is by no meana 
straight; it forms a semicircular curve, forwards and 
inwards ; and its upper portion^ wtuch is nearly hori- 
zontal, opens obliquely against the body of the sphe- 
.noidal bone^ at a small distance from it* Therefore^ 
after the artery has passed through the canal, it must 
turn upwards to get fairly into the cavity of the era* 
nium; and, of course, its direction while in the canal^ 
forms almost a right angle with its direction before it 
enters, and after it emerges from it* 

In consequence of this curvature, much of the mo- 
mentum of the blood must be impressed upon the cra- 
nium. 

After the artery has arrived at the end of the care^ 
tid canal, and has turned upwards to get within the 
cavity of the cranium, it bends forwards^ and passes 
nearly in a horizontal direction, through the cavernous 
sinus on the side of the sella turcica, to tlie anterior 
clinoid process ; here it again forms a considerable 
curve^ which b directly upwards^ and then it perfo- 
rates the dura mater. 

These curvatures must also deprive the blood of 
the carotid of a portion of the momentum which it 
has retained after leaving the bone. 

The object of these various flexurea of the interna) 
carotid appears to be analogous to that of the Bete 
Mirabite m certain quadrupeds, which is formed by 
the division of this artery into many small branches^ 
that reunite agftin^ without producing any other e^ 
feet than the diminution of the momentum of the 
blood. - 
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Daring its coarse from the place of bifurcation to 
its entrance into the carotid canal» the in^rnal carotid 
artery very rarely sends off any branches. In the canat 
it gives off a small twig which enters the cavitjf of the 
tympanums and sometimes a secandf which unites 
with the Pterygoid branch of the internal maxillary. 

As it goes by the sella turcica, it passes through the 
cavernous sinuses, and gives off two branches, which 
are called the Posterior and interior Jlfteriee of the 
Cavernous Sinus or Heceptacle. 

The posterior branch goes to that part of the durft 
mater which is connected with the posterior clinoid 

Erocess, and the cuneiform process of the occipital 
one. It likewise gives branches to several of the 
nerves which are contiguous, and to the pituitary 
gland. 

The anterior artery also gives branches to the con- 
tiguous nerves, to the dura mater, and the pituitary 
gland. 

When the internal carotid turns upwards at the 
anterior clinoid process, it sends off the 

OPHTHALMIC AUTERY, 

Which passes under the optic nerve through the 
foramen opticum into the orbit of the eye, and is about 
a line and a half in diameter. 

Although this artery enters the orbit under the op- 
tic nerve, it soon takes a position on the outside of it, 
but afterwards gradually proceeds to the inner side of 
the orbit, crossing over this nerve in an oblique di- 
rection, and finally passes jout of the orbit near the in- 
ternal angle. In this spiral course it sends off nume- 
rous branches, viz. 

A. To those parts which are auxiliary to the eye. 

B. To the ball of the eye. 



Brmuhet of the Ophthalmic Jlrtery. 253 

c. To the cavity of the nose, through small fora- 
nina in the ethmoid bone, and 

D. To the forehead and external side of the nose. 

These branches generally go off in the following 
order. 

1. The Lachrymal Artery arises soon after the 
ophthalmic arrives within the orbit, and passes above 
the abductor muscle to the lachrymal gland, where 
it terminates, sending eff many small branches in its 
course. 

2. The Central Artery of the retina also leaves 
the ophthalmic soon after its arrival in the orbit : it 
is a small vessel which penetrates into the centre of 
the optic nerve, and^ passing with it into the eye, is 
spreaa upon the internal surfoce of the retina. Here 
it appears to terminate in the adult; but in the fcatus 
it is continued through the vitreous humour to the 
ca^psule of the crystalline lens. 

3. While the ophthalmic is passing over the optic 
nerve the branches which enter the ball of the eye 
leave it. Their number varies, but they form three 
classes, viz. The Long Ciliary, the Short Ciliary. 
and the Anterior Ciliary arteries. (See description 
of the eye, vol. i. p. 360,) the supra orbitary and 
muscular branches leave it also near the same places. 

4. The Supra Orbitary Branch often gives off 
'several muscular twigs: but it passes out of the orbit 

through the supra orbitar foramen, and generally di- 
vides into two branches, one of which is spent upon 
the periosteum, and the other upon the skin and mus- 
cles of the forehead. 

5. There are sometimes two muscular branches, a 
Superior and an Inferior. The superior branch is 
often deficient: when it exists it supplies the levator 
palpebraB, the levator oculi, obliquus superior, <S:c.; 
but these parts are often supplied by the branches 
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above mentioned. The supra orbitar so f^equentiy 
gives off branches to the muscles^.that it has been 
called the Superior Muscular Branch. The inferior 
muscular branch is more constant It commonly sup- 
plies the rectus inferior, the adductor, and the inferior 
oblique muscles, and also the lachrymal sac, and the 
lower eyelid, Ac. 

When the artery is on the inside of the nerve it 
sends off the two branches to the cavity of the nose^ 
viz. TTie Ethmoidal Arteries; and, also, branches to 
the eyelids. 

6. Tlie Posterior Ethmoidal branch is first. It 
passes between the levator and abductor muscle^ 
and above the obliquus superior, and penetrates the 
cavity of the cranium by the posterior orbitary fora* 
men : after giving some twigs to the dura mater, it 
passes to the posterior cells of the ethmoid by the 
foramina of the cribriform plate of that bone, and sen& 
a small branch to the Sohneiderian membrane on the 
back part of the septum isf the nose. 

7. The Anterior Ethmoidal artery arises from the 
ophthalmic nearly opposite to the anterior orbitary 
foramen, through which it passes : and after entering 
the cranium is distributed like the other through some 
of a foramina of the cribriform plate to the anterior 
cells of the ethmoid bone, and to the anterior part of 
the Schneiderian membrane on the septum of the nose^ * 
to which it sends a considerable branch. 

In its course it sends twigs to the frontal sinuses^ 
and to the dura mater and its falciform process. 

8. The arteries of the Palpebrm are called Supe^ 
rior and Inferior; they leave the ophthalmic near 
the loop or pulley of the superior oblique muscle. 
The inferior comes off first; it sends branches to the 
ligaments of the tarsus, the caruncula lachrymalis^ 
and the parts connected with the cartilage of Uie un- 
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AtT eyelidy and unites with the lachrymal artery near 
the external canthus^ forming an arch called the ^/e* 
rior Tarsal Jlreh^ 

9. The Superior Artery supplies the superior part 
of the orbicularis musclesy*the ligament and caruncula 
also; and it likewise unites with a twig of the lachry* 
maly and forms the superior tarsal arch. 

Soon after sending oif the palpebral branches^ the 
OphthaJmie Artery arrives at the internal canthus^ 
and then finally divides into two branches^ the nasal 
and the frontal. 

10. The JVaaal Branch passes above the superior 

Eart of the lachrymal sac, and the ligament of the eye- 
d to the nose ; after sending a twig to the frontal 
muscle and the lachrymal sac, it passes down the side 
of the nose and anastomoses with the facial artery. 

11* The Frontal Artery is not so large as the na- 
sal ; it generally divides into three parts. A super^ 
ciliary branch, which is principally spent upon the 
eye-brows ; a superficial branch, which is spent upon 
the forehead ; and a branch which is distributed to 
the pericranium. 

The INTERNAL CAROTID, soou after parting with the 
ophthalmic, sends off, in a posterior direction, a branch 
to join one from the vertebral artery. From its desti- 
nation, this vessel is called the arteria communicans. 

After this it sends off another branch, which is so 
large that it may be considered as a continuation of the. 
main trunk: this iscalled the middle artery of the brain, 
or the Arteria Sylviana. It runs outwards nearly in the 
direction of the fossa Sylvii, which separates the an- 
terior from the middle lobes of the cerebrum. In 
its course it divides and subdivides into numerous 
branches, which are spread upon the Pia Mater ^ and 
finally enter the surface of the brain in a very minute 
state. 

The internal carotid theji terminates in a branch, 
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which is smaller than the last mentioned, and from its 
situation is called the Anterior Artery of the Brain, 
or Arteria Callosa. This vessel first inclines towards 
its fellow on the opposite side^ and after approaching 
within half an inch of it, forms another curve, and 
runs forward to the anterior part of the ^rain, dividing 
itself gradually into two branches^ which pass in seve- 
ral directions. 

When these anterior arteries are nearest to each 
other, a small transverse branch, which passes at right 
angles, connects them together. This branch com- 
pletes the anterior part of the Circle of Wilks. 

It crosses immediately before the sella turcica and 
pituitary gland, and sends off branches which pass to 
the third ventricle, to the fornix and septum lucidum, 
and also to the pia mater. 

The Anterior Arteries of the brain also send off 
branches to the optic and olfactory nerves ; to the 
opposite surfaces of the two hemispheres on each side 
of the falx, to their inferior surfaces, and to the corpus 
callosum. 

They have likewise some branches which anasto- 
mose with those of the middle artery of the brain^ and 
of the vertebral artery. 

The SUBCLAVIAN Arteries. 

The RIGHT SUBCLAVIAN may be considered as the 
continuation of the arteria innominata. This last 
mentioned artery, aft6r leaving the aorta, forms a 
curve or arch, which extends obliquely backwards 
and outwards, over the first rib to the axilla, crossing 
the trachea in its course. At the distance of an inch 
and a quarter, or an inch and a half from its origin, 
it sends off the right carotid, and then, assuming the 
name of Right Subclavian, continues in the above 
stated direction. 
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The chord of the curve of this artery, and the 
chord of the curve of the ^orta, are not in the same 
direction, but form an angle with each other. 

The position of the left subclavian is somewhat 
different from that of the right. Its origin is pos- 
terior, and, therefore, the direction of the chord of 
its curve is more immediately lateral. The c\\vv% 
or arch is also smaller. The situation of the two 
subckvians as relative to the contiguous pfirts, is, 
therefore, somewhat different ; but each of them pro-, 
ceeds between the anterior and the middle scaleni 
muscle^, and when they havearrived at these miis- 
cles, their respective positions are v^ry similar. j 

The anterior and middle scalcpi muscles arise from 
^he transverse processes of several of the cervical ver-. 
tebrsB, and are inserted into the first rib, one beforq 
the other, so as toleave^a considerabje space between 
them. The subclavian arteries pass through this 
space, and before they arrive at it, but when they^ 
are very near the above mentioned muscles, they send 
off several very important branches in various direc-^ 
tions, viz. to the cavity of the cranium, to the parietes 
of the thorax, to the thyroid gland, and to the lower 
part of the neck. , . 

They proceed near to the scaleni muscles before 
they send off any branches; and it.is to be observed, 
that the subclavian veins which correspond with, 
these arteries, are anterior to them, for they pass 
before the scaleni muscles, and not between them. 

The INTERNAL MAMMARY ArtcTy 

Groes downwards, from the lower and anterior part 
of the subclavian, along the inner side of the an-, 
terior scalenus muscle. It proceeds, exterior, to thq 
pleura, across the cartilages of the true ribs, and 
near their middle; and, continuing bet^veen.the car;, 
tilages and the diaphragm, exterior to the peri to- 

Vol. II. 33 
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Beam, terminates on the rectus abdominis muscle^ 
in branches which anastomose with those of the epi- 
gastric artery. In this course^ it gives branches to 
almost all the parts to which it is contiguous^ viz. to 
the muscles and glands at the lower part of the neck; 
to the thymus gland; to the parts in the intercostal 
spaces; to the sternum; to the mediastinum and peri- 
cardium; to the diaphragm and to the muscles of the 
abdomen. 

From some of its ramifications upon the parts be- 
tween the ribs^ small branches go off to the mamma, 
and thereby give a name to the artery. There is 
also a small vessel which is sent off by the mammary 
artery^ or by one of its upper branches which accom* 
panics the phrenic nerve to the diaphragm. 

The INFERIOR THYROID Artery 

Arises from the upper side of the subclavian near- 
ly opposite to the origin of the internal mammary* 
It passes upwards and inwards^ between the carotid 
artery and the spine^ to the thyroid gland : then it 
anastomoses with the branches of the superior thy- 
roid on the same side^ and with those of its fellow on 
the opposite side. 

This vessel sometimes sends off large branches to 
the muscles at the lower part of the neck. 

The VERTEBRAL Artery 

Arises from the upper and posterior part of th« sub^ 
clavian. It goes upwards and backwards between 
the muscles which lie on the front of the spine^ and 
passing under the transverse process of the sixth or 
sevend^ cervical vertebra, enters into the canaL 
, formed in the transverse processes of the vertebr». 
In this course, as it proceeds from the third to the se- 
cond cervical vertebra, it inclines outwards laterally, 
and, in its passage from the transverse process of 
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the second to that of the first vertebra^ it forms a 
considerable curve^ the convexity of which has a la- 
teral and external aspect. After passing the trans- 
verse process of the jUIos^ it is turned suddenly back- 
wards, in a groove^ and finally passes through the 
great occipital foramen into the cavity of the cra- 
nium. It then proceeds upon the cuneiform process 
of the occipital bone, under the Medulla Oblongata^ 
and joins its fellow so as to form an acute angle with 
it near the union of the medulla oblongata with the 
pons Varolii. From each of the vertebral arteries 
before their union^ there generally goes off a small 
branch called the Posterior Meningeal, which is spent 
upon the posterior part of the dura mater. 

The trunk formed by the union of the vertebral 
arteries is called 

TTie BASILAR Artery. 

It extends forward near to the anterior part of the 
pons Varolii^ where it bifurcates; but previously 
sends off several branches on each side. The first 
pair go off in a lateral direction^ soon after its com- 
mencement, near the back part of the pons Varolii, 
and are spent upon the medulla oblongata^ the pons 
Varolii, and the other contiguous parts, and also 
upon the fourth ventricle and the Pleo^tu Choroidet 
of that cavity. They are called the Posterior or In* 
ferior Arteries of the Cerebellum. 

Two other lateral branche85 which are called the 
Superior Arteries of the Cerebellum, go off from the 
Basilar artery, near its anterior extremity. These 
are principally spent upon the crura of the cerebel- 
lum and cerebrum : upon the cerebellum itself, and 
the contiguous parts. 

Soon after sending off the last mentioned arteries, 
the Basilar artery divides into two branches, which 
also take a lateral direction, and are of considerable 



260 Arteries of the lower part of the JSTeeh. 

size. In their course outward, these branches are 
carted with their convexity forward. About ten or 
twelve lines from its commencement, each of them 
sends off a branch called the Arteria Communieami 
which passes directly forward, and communicates 
with the internal carotid, thus forming the arrange- 
ment which is called the Circle of Willis.* After 
sending off these arteries, they continue their lateral 
direction, and are distributed principally to the pos- 
terior parts of. the cerebrum. These terminating 
branches of the Basilar Artery, are called the Pos- 
terior Arteries of the Cerebrum. 

The SUPERIOR INTERCOSTAL Artery 

Arises from the upper part of the Subelaviariy after 
the Vertebral and Thyroid arteries, and very near 
tTiem. It descends by the side of the spine across 
die first and second ribs, near their heads, and ex- 
terior to the great intercostal nerve. It generally forms 
t?wo branbhes, which are appropriated to the mus- 
cles, &c. in the first and second intercostal spaces, 
an^ sometimes a stnall branch is continued to the 
third intercostal space. From each of these branches 
af small vesselproceeds backwards, and is speiit upon 
the contiguous muscles, &c. on the back of the thorax. 
The Intercostal Artery also sends a branch upwards 
U> the deep-seated parts of the neck. 

' In addition to the arteries above mentioned, there 
are several others of considerable size which origi- 
nate either directly or indirectly from the subcla- 

* The arterla comrounicans is also considered as a branch of the filler^ 
nal Carotid, The arrangement here alluded to is very remarkable. A4 
the branches which pass off laterally from the sing^le trunk of the BasUar 
Artery unite to the Internal Carotids^ and the Internal Carotids are 
united to each other, there is an uninterrupted continuation of utery, 
which encloses a portion of space of a determined form ; but this fom 
resemble^ an oblong square more than a circle. By this connexion blood 
viii pass from any one of the four arteries of the brain to all the otbeis. 
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viAK, 9i3fA are spent upon the lower portion of the 
neck and the contiguous parts. These arteries are 
very diffe.^ent in different subjects^ especially as to 
their origin. Two of them^ which have been called 
the interior and PosUrior Cervicals, are generally 
distributed to the muscles and other paints which lie 
on the lower portion of the neck si^nterio^ly and pos* 
tcriorly, . * 

A third, which passes transversely on the lower 
part of the neck^ is called the Superior Scapular. 

In some cases^ the two Cervical Arteries arise from 
the subclavian^ after the ms^mary and the thyroid^ 
in a common trunk, which soon divides. Very fre- 
quently they go off from the Inferior Thyroid. — . 
Sometimes one of them goes off from the Inferior. 
Thyroid and the other from one of the branches of 
the Subclavian.* 

The Superior Scapular most commonly arises with 
some other artery, and very often fropi the Inferior. 
Thyroid. It runs transversely outwards within and 
above the clavicle, and passing through the notch in. 
the upper costa of the scapula, divides. into branches, 
which are distributed to the parts on the dorsum of; 
that bone. 

The SUBCLAVIAN ARTERY, in its progress from the. 
aorta to the axilla, forms an arch or curve, over the. 
first rib, as has been already observed. The ante-, 
rior scalenus muscle is before it, and the great nerves 
of the upper extremity are above it. After passing* 



'*' Haller paid great attention to the arterial system, and made many . 
dissections, with a view to engravings of it, which he published with', 
descriptions in folio fasciculi. 

These fasciculi have been collected, and, with some other engraviogs^ 
fbrm a large volume, entitled ioones anjitomicjE, which is truly valuable. ' 

There are some very interesting observations on this wor1c of Mailer's, 
and also on these arteries, in a dbboriptioii op thb arteries, by Dr. ' 
Barclay, of Edinburgh, which I have read with advantage, as well as a^ 
work on the muscles by the same author. 



262 Branched that go off in the JlxiUa. 

between the scaleni^ it descends upon the first^nd 
second rib into the axilla. The nerves which are 
above descend with it ; at first they are necessarily 
exterior to it; but they focm a plexus which the artery 
enters into^ so as to be partly surrounded by Ibem. 
This course of the artery is obliquely under the cla- 
vicle^ and behind the pectoral muscle. In the axilla^ 
thc^ vessel and nerves which surround it are placed 
between the tendons of the pectoralis and the latissi- 
mus dorsi muscles. Here the artery takes the name 
of AXiLLART,and sends off several important branches. 

The principal branches that go off from the axU* 
lory artery are distributed^ 

1st. Anteriorly 9 to the pectoral muscle^ and the 
parts on the anterior surface of the thorax. 

2d. Posteriorly to the muscles which are on the 
scapula and contiguous to it; and^ 

3d. To the parts which are near the upper ex- 
tremity of the OS humeri. 



Anteriw Branches. 

The arteries which go to the pectoral muscle^ Ac. 
are very various in different subjects^ both as to their 
number^ origin and size. 

They have also been called by different names^ as 
ThoracicWy MammariaB, Externaj ^c. 

There are almost always three of them5 and very 
often more: one of them^ which is called by several 
authors the Acromialis^ proceeds towards the end of 
the clavicle^ and generally passes out at the interval 
between the deltoid and the pectoral muscle^ sending 
various branches to the contiguous parts; the largest 
of its branches often passing in the direction of the 
interstice between those muscles. 

Another of these arteries^ which is called Superior 
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Thoraeicy is generally very small : it often is a branch 
of the above mentioned Acromialis. 

There is very often to be found here an artery 
called the Inferior TTiaracic, or the External Mamr 
mart/j which is of considerable lengthy although its 
diameter is not very great. This artery originates 
near the two last mentioned^ and sometimes from the 
jicromialis. It often extends downwards as low as 
the sixth rib^ and sends branches to the anterior part 
of the thorax, to the mamma, and the other contigu- 
ous parts. Many of the small branches of this artery 
anastomose very freely with those of the internal mam- 
mary. 

There are always miall arterial branches in the ax- 
illa, which ramify upon the glands and adipose mat- 
ter always existing there. They often arise by one 
common trunk, which is called the Axillary TTwra- 
etc. 

Posterior Branch. 

One large artery is commonly sent to the muscles 
on the scapula, which is called the Scapular^ the 
Common Scapular^ or the Internal Scapular. It com- 
monly passes off from the axillary after the thoracic 
arteries^ and supplies the muscles on both surfaces 
of the scapula. This large vessel passes downwards 
a short dbtance in the direction of the inferior cos- 
ta of the scapula, and soon sends off a branch that 
winds round to the dorsum of the bone, to be dis- 
tributed to the infra spinatus and the contiguous 
muscles, which is called the Borsalis Scapulae. The 
main trunk then inclines to the subscapularis muscle, 
and generally divides into two branches, which are 
distributed to the subscapularis, teres major^ latissi- 
mua dorsi, &c. 

Sometimes the Scapular artery divides into two 
branches before it sends off the dorsal. In this case 
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the last mentioned artery goes off from one of those 
branches. 

Branches near the Os Humeri. 

The arteries which are near the body of the os hu- 
tneri, at its upper end, are generally two in number, 
and denominated the Anitrior and Posterior Circum- 
flex* Sometimes they arise separately^ and some- 
times in a common trunk from the axillary artery- 
Frequently^ one of them arises from the scapular. 

The Jl^iterior Cireitmjlvx passes between the united 
heads of the biceps and cmaco-brachialis muscles and 
the body of the.os humeri, at a small distance below 
its head. It sends branches to the capsular ligament, 
the periosteum of the os humeri, the membranes of 
the groove far the long head of the biceps, the upper 
portions of the biceps and coraco-brachialis, and some 
contiguous muscles. 

The Posterior CtVcwm/?ea: proceeds between the 
subscapularis and teres major muscles, and continues 
between the os humeri and the head of the triceps 
and the deltoides. It is distributed to the muscles 
and parts about the joint, especially to the deltoides. 

These arteries surround the os humeri, and the 
small branches anastomose with each other. The 
Posterior Circumflex is much larger than iiit Anterior. 

The great artery of the arm proceeds from the 
axilla to the elbow; and, during this course, is gene- 
rally denominated 

The HUMERAL Artery.^ 

. Its direction is influenced by the position of the os 
humeri. When the arm hangs down, with the palm 
df the hand presenting forward, this direction is 

* It is called the Brachial Artery by several writers. 
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somewhat spiral. The situation of the artery is on 
the inside of the biceps muscle^ and between that 
muscle and the triceps extensor. It also continues 
very near and on the inside of the tendon of the bi- 
ceps, and under the Aponeurosis which proceeds 
from that tendon. In consequence of the spiral or 
oblique course of the artery, its direction would be 
from the inside of the tendon of the biceps to the ra- 
dial side of the fore-arm; but soon after it passes 
across the joint of the elbow, it divides into two 
branches: one which preserves, for some distance, 
the direction of the Main Drunk, is called the Ra- 
dial ^LVitvyi the other, which inclines obliquely down- 
wards and towards the ulna, is the Common TVunk 
of the Ulnar and Interosseal Arteries. 

During this course, the humeral, artery sends off 
several branches to the muscles and other parts on 
the OS humeri. The largest of them is denominated 
the Profunda Humeri or Spiralis. This artery very 
often arises as high as the insertion of the latissimus 
dorsi, and passing between the heads of the triceps 
extensor muscle, proceeds downwards under that 
muscle in a spiral direction, towards the external or 
radial condyle. It sends several branches to the tri- 
ceps and the contiguous muscles, and one considera- 
ble branch, which is generally called the Profunda 
Minor y to the parts contiguous to the internal condyle* 
The ramifications of these branches near the condyle 
frequently anastomose with small branches of the ra- 
dial and ulnar arteries.^ 

A small branch frequently arises from the Hume- 
ral artery, at a short distance from the Profunda 
Humeri, which sends a ramification to the medullary 

* The Profunda sometimefl origiDates from the scapniar, or one of th» 
circumflex. The profunda minor sometimes has a distinct and separate 
origin, lower down than the other. 

Vol. II. 34 
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foramen of the os humeri. This vessel is^ therefore, 
denominated Arteria JSTutritia. 

There are very often several anastomoses between 
the branches of the humeral artery which originate 
above the elbow^ and certain branches of the Radial 
and Ulnar arteries^ which are so called from the di- 
rection recurrents. Among these arteries there is 
generally one of considerable size^ which proceeds 
across the elbow joint near the internal condyle. — 
Sometimes this is the ulnar recurrent, which goes up 
to anastomose with the branches of the profunda; but 
more frequently it is a separate branch of the Hume- 
ral artery which goes off a little above the elbow, and 
passes across the articulation, near the internal con- 
dyle, to anastomose with the branches of the ulnar 
artery. This artery is denominated the Anastamo- 
iica. 

There are often other branches sent off by the 
HUMERAL artery; but they are commonly small, and 
very irregular. 

The two great ramifications of the humeral ar- 
tery on the fore-arm have very different directions. 
The Radial artery preserving the course of the main 
trunk, while the Common Trt/nA of the Ulnar and In- 
terosseal projects from it in a direction downwards 
and towards the ulna, passing under the pronator 
teres, &c. 

The radial Artery^ 

Passing over the prona'tor teres muscle, proceeds 
between the supinator radii longus and the flexor 
carpi radialis, very near to the lower end of the ra- 
dius, without changing its direction materially, being 
deep-seated above and superficial below; it then al- 
ters its course, and, passing under the tendons of the 
Extensors of the thumb, to the back part of the ra- 
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diQSy it continues between the metacarpal bones of 
the thumbs and of the index finger^ when it divides 
into three branches. 

In this course^ it gives off but few branches. The 
first is the Radial Recurrent^ which passes upwards 
and towards the external condyle^ and frequently 
anastomoses with the ramifications of the profunda 
humeri. 

The branches which it sends off between the origia 
of the recurrent and the lower end of the radius, are 
generally very small, and distributed to the parts im- 
mediately contiguous to the artery. — Before it turns 
under the tendons of the extensors of the thumb, it 
8en()s a branch over the wrist towards the root of the 
thumb/ from which proceeds a branch to anastomose 
with the volar branch of the ulnar; and another, not 
so large^ which is frequently continued on the radial 
or external side of the thumbs very near to its extre- 
mity. While the radial artery is under the aforesaid 
tendons, it sends off small branches to the back of 
the wrist and back of the hand, and often to the back 
of the thumb. Those which are distributed to the 
wrist and back of the hand, generally anastomose 
with the small branches of the ulnar and interosseal 
arteries. 

The three branches into which the radial artery 
divides between the metacarpal bones of the thumb 
and index are, 1st, a branch to the external side of 
the index; 2dly, a branch to the thumfi^ that some- 
times divides into two, which pass up on the anterior 
or volar surface, and sometimes continue, without 
much diminution, on the internal side of the thumb, 
near to the end of the last phalanx; and, 3dly, a 
branch, called Palmaris Profunda, which dips down 
into the palm of the hand, and proceeding in contact 
with the metacarpal bones, under the flexor tendons, 
&c. forms an arch which extends across the hand, and 
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often terminates by anastomoses with another arch, 
soon to be described, which is formed by the ulnar 
artery* 

This flexure, which is denominated ^rcus Pro- 
fundus^ sends off branches of a very small size, which 
are distributed to the bones, ligaments, muscles, &c. 
contiguous to it. 

TTie COMMON TRUNK of the ULNAR and INTEROS- 

SEAL Arteries 

Passes under several of the muscles which origi- 
nate from the internal condyle, and between the flexor 
sublimis and the flexor profundus. Before the Ulnar 
Becurrent goes off from this vessel, the interosseal hv- 
tery often leaves it. This recurrent artery passes up- 
wards between the muscles of the internal condyle, 
and distributes branches among them. It then passes 
up in the groove behind the internal condyle, and 
anastomoses with the branches of the Anastomotica 
or Profunda Humeri. 

The ulnar and interosseal arteries separate from each 
other at the distance of fifteen or twenty lines from 
the origin of the rarf/a/ artery, very near the com- 
mencement of the interosseal ligament. 

The INTEROSSEAL Artery y 

In a majority of cases, arises in a single branch from 
the common trunk of the ulnar and interosseal. When 
it does so, the single branch soon sends off the Poste- 
rior Interosseal hvievyy which perforates the interos- 
seous ligament, and passes down on its posterior sur- 
face, while the main branch continues on the ante- 
rior surface of the ligament, and is denominated the 
Anterior Interosseal Artery. In some cases, the 
main branch proceeds on the anterior surface as low 
as the upper edge of the pronator quadratus muscle, 
before it sends off the posterior branch. Sometimes 
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the anterior and posterior interosseals arise separately* 
In this case the posterior soon perforates the liga* 
ment. 

The interior Inhrosseal passes down almost in 
contact with the ligament, and gives branches to the 
contiguous parts in its coui'se. It generally perforates 
the interosseous ligament near the wrist, and sends 
off many small branches to the back of the wrist and 
hand, which anastomose with the small branches of 
the radial and the posterior interosseal arteries. 

The Posterior Interosseal soon gives off a recur- 
rent or anastomosing branch, and then proceeds down- 
wards towards the wrist, sending branches in its 
course to the extensor muscles and tendons. 

This vessel sometimes divides into two branches. 

The ULNAR Artery. 

The Ulnar artery proceeds among the muscles 
obliquely downwards, and is not superficial until it 
has arrived within three or four inches of the carpus : 
it then continues towards the hand, sending off very 
small branches in its progress. It passes over the 
annular ligament at the wrist, and winds round the 
pisiform bone : here it is supported by a delicate liga- 
ment, which seems to lie upon it: from this it passes 
upon the palm of the hand, under the aponeurosis 
palmaris, and over the tendons of the flexors of the 
fingers. When thus situated, it forms, in perhaps a 
mjijority of subjects, an arch or bow, called Arcus 
Sublimisy which extends across the palm of the hand, 
from the ulnar towards the radial edge, and, after 
sending branches to the fingers, &c. from its convex 
side, terminates near the root of the thumbs by anas- 
tomoses with that important branch of the radial ar- 
tery, which passes up on the inside of the thumb. 
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The jtreus Sublimis almost always sends off small 
branches to the integuments^ &c. on the palm of the 
hand. It often sends off, near the root of the meta- 
carpal bone of the little finger^ a branch which passes 
between the flexor tendons and the metacarpal bones^ 
and anastomoses with the .^rais Profundus. It then 
generally sends off a branch to the inner or ulnar 
aide of the little finger; and afterwards three branches 
in succession^ which pass from its convex side towards 
the angles formed by the fingers. These are called 

Uie IHgitai Jirteries. 

When they have arrived near to the heads of the 
first phaknges of the fingers, each of these arteries 
divides into two branches^ one of which passes along 
the side of one of the fingers to its extremity^ and the 
other on the opposite side of the next finger : and in 
thb way they pass on the sides of all the fingers, ex- 
cept the inside of the little finger^ and the outside of 
the index. 

These branches of the digital arteries are called 
Digito Itadial and Digito Ulnar arteries^ according 
to the sides of the fingers on which they are placed. 
They are situated on the angle, if it may be so termed, 
which is formed by the anterior and lateral sur- 
fiices of each finger. In their course from the bans 
to the extremity of the finger, they send off very 
small transverse branches, which anastomose with 
each other^ especially near the other. Some trans- 
verse branches are observable on the posterior as 
well as the anterior surface. Near the extremity 
of each finger, beyond the insertion of the flexor 
tendon^ the extremities of these arteries ramify mi- 
nutely. Some of these small branches go to the 
wkiuy and others anastomose with their fellows of 
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the opposite side. Some also go to the baek of the 
fingers.* 

SECTION III. 

0/the Branches which go off' between the •Arch and 
the great Bifurcation of the AORTA. 

PART I. 

In the Cavity of the T%ora3c. 

The aorta sends branches to the Lung$f to the 
oesophagus; and to the parietes of the thorax. 

The BRONCHIAL Artcrics 

Are the vessels which go from the aorta to the 
ramifications of the trachea^ and the substance of the 
lungs. They are not large^ and are very irregular 
as to number and origin. 

In a majority of cases the right lung is supplied^ in 
part; by a branch from the first aortic intercostal of 
that side; while the left lung receives two or three 
branches from the aorta directly. In some cases a 
large vessel arises from the aorta; which divides into 
two branches; one of which goes to each lung. 

* The distribution of the radial and ulnar arteries in the hand, is very 
different in differeot subjects. 

Upon examining a large number of injected preparations in Philadel- 
phia, it was found that, in a very small majority of them, the ulnar artery 
ibrmed an arcus sublimis, whose branches extended as far as the ulnar 
side of the index, and sometimes beyond it 

That, in near a third of the preparations, the ulnar artery ramified 
without forming an arcus, and supplied only two of the distal brancbes^ 
viz. the first two on the ulnar side. In such cases the radial artery gene- 
rally made up tho deficiency of the ulnar, but in a few instances the in- 
terosseal was extended on the palm of the hand, and supplied the radial 
side of the middle finger and the corresponding side of the index. 

In a few instances also the ulnar artery was still more deficient, and 
the radial was proportionally extended. 
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The Bronchial arteries frequently send small 
branches to the posterior mediastinum^ the pericar- 
dium, &c. 

Injections have shown, that there is a direct com- 
munication between these vessels and the branches 
of the pulmonary artery. 

The (Esophageal Arteries 

Are very small vessels, which generally arise from 
the aorta, but sometimes are branches of the bron- 
chials or intercostals that are spent upon the cesopha- 
gus. They occur in succession, and sometimes are 
five or six in number. They also send twigs to the 
contiguous parts, and the lowermost often descend to 
the stomach. 

The Inferior Intercostals 

Are the arteries which proceed directly from the 
aorta to the parietes of the thorax. Their name is 
derived from their position between the ribs. They 
are ramified on the intercostal muscles and ribs, and 
on the pleura and some of the contiguous parts. They 
are called Inferior or Aorta Intercostals^ to distin- 
guish them from the superior intercostals, which are 
derived from the subclavian artery. Their number 
varies from ten to eight, according as the superior 
intercostals are more or less numerous. 

They originate in pairs on the posterior surface of 
the aorta. The uppermost of them pass obliquely 
upwards, and the lowermost nearly in a horizontal 
direction, to the lower edges of those ribs to which 
they are appropriated. They meet the rib near its 
tubercle, or place of junction with the transverse 

Erocess of the vertebra, and then proceed forward, 
etween the internal and external intercostal mus- 
cles, in a superficial but large groove, which is gc- 



nearly to be found on the interior margin of the 
lower surface of the rib.* There is necessarily a 
difference in the length of the right and left intercos- 
tal owing to the position of the aorta^ which is 
rather on the left of the spine. In consequence of 
this circumstance^ the cesophagus is anterior to^ and 
also in contact with those of the right side. 

They genefally send off an important branch, calledl' 
the 3orsdly which arises near their origin, and> 
passing backwards, sends ramifications to the mus^ 
cles of the back. From this dorsal branch also pro-^ 
ceeds a ramification, which enters the spinal cavity^ 
and is spent upon its membrane and upon the me- 
dulla spinalis. 

After the Ihtercostals in thetr progress forward, 
have passed beyond the middle of the ribs, they send 
off a branch, which generally proceeds very near to 
the upper side of the lower rib. The main trunk 
generally leaves the lower edge of the rib when k 
has arrived within one-third of the length of the bone 
from its anterior extremity. It then generally divides 
into several branches, some of which are spent upon 
the pleura, and others od the intercostal and the 
contiguous muscles. 

According to the situation of the different intercos- 
tals, some of their ramifications eommunicate with 
those of the internal and external mammaries, 6t the 
phrenic, the lumbar, or the epigastric arteries^ 

'^SMVolLpa^lOa. 
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PART If. 

In the Cavity of the Ahdeimtni ' 

The AORTA p^es into the cuvity pf the abdomen 
between the crura of the dii^phragm, ^ has been al- 
raady mentioned. In its course from the crura to 
its great bifurcation, it sends off one pair. of smalt 
arteries^ called Phrenic^ to the diaphragm. Three 
single arteries^ the cau\AKCy the superior^ and the 
iNjrjKHioR mesenteric, to the viscera of th^ abdomen* 
A pair of large arteries, the emulgents^ to the kid* 
neySf with several that are very small to their ap- 
pendaged; as \\\^Spcrmatice8j Cap$ular^ the Ureteric^ 
aftd the Mdipose. In addition to these, there is one 
pair of small arteries that go to the testicles, or ta 
the ovaria and the uterus, and four or five pair> 
called Lumbar Mrteries^ that go off laterally, like the 
intercdStals, to the parietes of the abdomen, and to 
tlie muscles, &c. on the back, which are contiguous 
to them. 

The PHRENIC Arteries 

Are ramified on the concave surface of the dia- 
phragm, and are almost always two in number; they 
are denominated right and left from their position. 
They commonly originate separately from the aorta, 
but so^netimes they arise in a common trunk which 
soon divides. In some instances they are derived 
from the cceliac. In a few cases, the aorta furnishes 
one, and the coeliac the other. Each of thejphrenic 
arteries commonly crosses the crus of the diaphragm 
on its respective side, and proceeding lateraHy, 
in a circular direction^, often ramifies so as to 
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form an internal and external branch. Each of them 
generally sends branches to the cardia or oesophagus, 
to the glandular renales^ and other contiguous parts. 

The COBClAC^wJrfery, 

Is the first great brancii given off by the aorta in 
the abdomen, and is distributed almost entirely to 
the stomach, the liver- and the spleen. It projects 
from the anterior part of the aorta so as to form a 
ri^ht angle with it, and is of course nearly horizon- 
tal, when the body is erect. 

The main trunk of this great artery is so remark- 
ably short, that it has been compared to the stump 
of a tree; for, at the distance of half an inch from its 
ongin, it generally divides into three branches, which 
pass to the stomach, the liver, and the spleen, and 
are, therefore, denominated the Gastric ov Coronary^ 
the HEPATIC and the splenic arteries. 

Tde first mentioned branch may be called 

TUB StJPfiRIOB OOROKARY OR GASTRIC AETERT, 

To distinguish it from other branches, soon to be 
described. It is commonly in the centre of the three 
great ramifications of the coeliac, and is also the 
smallest of them. It proceeds from its origin to the 
upper orifice of the stomach or cardia, and conti- 
nues thence along the lesser curvature of that viscus 
until it approaches near to the pylorus. In this 
6ourse it sends branches to the oesophagus, which fre- 
quently inosculate with the (esophageal arteries. It 
also furnishes branches to the cardia, which partially 
surrouod it; and^ on this account^ the artery has been 
called Coronary. Some of these last mentioned 
branches are often continued on the great extremity 
of the stomach, and anastomose with those ramifica* 
tions of the splenic artery, called Vasa Brevia. 

It continues on the lesser curvature between the 
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lamina of the small omentum » and sends off succes- 
sively branches which pass between the peritoneal 
and muscular coats, and are "distributed to the ante- 
rior and posterior surfaces (^fiphe stomach, communi- 
cating with the branches of the inferior gastric arte- 
ries, soon to be described,*. !' ^[ 

THE HEPATIC ARTERY 

Proceeds from the great ramification of the cceliac 
to the transverse fissure of the liver called the Porte, 
in which it generally divides into two branches. In 
this course it very frequently sends off an artery to 
the pylorus^ which ramifies about the small extremi- 
ty of the stomachy and often inosculates with some of 
the branches of the superior coronary. This branch 
is called the Pylorica^ and sometimes it arhcs from 
tlie artery next to be mentioned. 

The GASTRtCA INFERIOR DEXTRA) 

Which also generally originates from the main 
trunk of the hepatic^ but sometimes from one of its 
branches. It is an artery of considerable sixe, which 
proceeds along the great curvature of the stomach, 
from the pylorus towards the great extremity between 
the lamina of the anterior portion of the omentum^ 
and distributes its ramifications to both sides of the 
stomachy and also to the Omentum. In its progress 
from the hepatic artery to the stomach, it sends off 
branches to the D^uodenum and to the right end of 
the Pancreas. 

The two great branches into which the hepatic 
artery divides, are denominated right and left^ from 
the lobes of the viscus to which they are respective- 
ly appropriated. The right branch is the largest — 

* This artery sometimes seDds a branch to the liver. When this is 
the case, it is luways very htge. 
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Before it penetrates the substance of the Uver^ it sends 
off a branch to the gaH bladder^ called the Cystic 
Artery. 

The branches of the hepatic artery ramify very 
nninately in the liver^ as has been stated in the ac- 
count of that organ. 

The last great branch of the coeliac is 

The SPLENIC Arteryy 

Which is generally suprposed to be larger than the 
(italic in adults, although it is less in children. It 
proceeds in a transverse direction from its origin to 
the spleen : its course is not straight, but meandering 
or serpentine. It is situated behind and above the 
pancreaS; and passes along the groove in the upper 
edge of that viscus. In its progress^ it sends off 
many small branches, and one that is of considerable 
size; to the Pancreas. It also sends one branch to 
the left extremity of the stomachy which arises com- 
monly from the main trunks but sometimes from the 
ramifications^ which are soon to be mendoned. This 
branch; which is called 

The GASTRICA INFERIOR SINISTRA; 

Is sometimes^ but not often very large: its course 
is from left to right. It is situated between the lami- 
na of the anterior portion of the omentum. It sends 
some small branches to the omentum^ and others 
wbich are larger and more numerous; to both sides 
of the stomach. Some of these last mentioned anas- 
tomose with the ramifications of the gastrica dextra 
which come from the hepatic. 

When the splrnic artery approaches near to the 
spleen, it divides into four, five, or six branches, 
each of which penetrates into that viscus by a dis- 
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tinct foramen, and then ramifies in the manner de« 
scribed in the account of the structure of the spleen.^ 
Either from the splenic artery, or from these rami- 
fications, four or five branches pass to the large ex- 
tremity of the stomach, and ramify there, communi* 
eating with the vessels already described* These 
arteries have received great attention from physiolo- 
gists, and are denominated VasaBrevia. 

The SUPERIOR MESENTERIC, 

Which is the second great branch given off in the 
abdomen by the aorta, is not very different in size 
Ipmi the ecBliac, and originates about half an inch 
jbelowit. It is distributed to the small intestines; 
to that portion of the great intestine, which is situ- 
ated on the right side of the abdomen; and to the oreh 
ef the colon. From its origin it proceeds downwards, 
under the pancreas, and over the lower portion of the 
•duodenum, to the commencement of the mesentery. 
When it has arrived between the lamina of that mem- 
brane, it descends in a direction which corresponds 
with that of the root of the mesentery,t and forms a 
gentle curve, with its convexity directed towards the 
intestines. It necessarily diminishes as it descends, 
and generally terminates by anastomosing with one 
of its own branches. — ^This great artery sends off 
some very small ramifications to the pancreas and the 
duodenum, while it is in their vicinity. It also sends 
two or three branches to the transverse part of the 
colon, to the right portion of the colon, to the be- 
ginning of the great intestine, and the contiguous 
portion of the ileon. These branches are commonly 
termed the Coliea Media^ Colica Dexlra, and Heo 

* It freqaoDtly bappeiit tbat the splenic arterjr divides oriy into two 
or <hreo brtnobes, aod Uiey subdivide so is to fbroi five «r sir, which 
penetrate the spleen. 

t Vol. n. p. iia 
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Colica. From the convex side of the copve, the su- 
perior MESENTERIC scnds off the important branches 
which pass between the lamina of the mesentery^ and 
supply the SmaU Intestines. These branches are 
numerous^ and many of their ramifications anastomose 
with each other, so as to form arches. From these 
arches go off other branches, which anastomose again 
with some of similar origin ; and this' process is re- 
peated successively several times, so that a net-work 
of blood vessels seems to be formed on the mesentery. 
From the mesentery the small ramifications are con- 
tinued, in great numbers, to the intestines. Some 
of them anastomose with eaeh other on the coats of 
the intestine ; but an immense number of minute ar* 
teries are continued to the villous coat, so that, when 
they are successfully injected, the surface of that coat 
appears uniformly poloured by the injection.^ 

The mFBRIOR MESEJ>rrERIC Artery 

Does not go oif from the aorta next in order after 
the superior mesenteric, but succeeds it immediately 
on the intestines, and continues the arterial ramifica- 
tions to the left portion of the colony to which the 
branches of the superior mesenteric do not extend. 

This artery arises between the origin of the emul- 
gents and the great bifurcation of the aorta, and pro- 
ceeds downwards, inclining to the left, but keeping 
near to the aorta. There are generally three branches 
distributed to the left* portion of the colon, which 
arise from this artery, either separately, or by a com- 
mon trunk which soon divides. It frequently hap- 
pens, that one of these arteries arises separately, and 
two by & common trunk. These are called the Left 

* See Uie account of the terminatioD of these arteries, at page 110 oi 
this volume. 
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Colic arteries; and are also sometiiDes denomiDated, 
from their position, Superior^ Middle, and Inferior. 
The Superior generally anastomoses with that branah 
of the superior mesenteric, which is called Colica 
Media, and forms a remarkable arch, called the Great 
Mesocolic Arch. The ramifications of the other 
branches frequently anastomose with each other, and 
are finally spent upon the left portion of the colon. 

The main trunk, diminished by sending off these 
branches, but still of considerable size, runs down- 
wards on the posterior part of the intestine rectum, 
between that intestine and the sacrum, where it often 
divides • into two branches, which continue near to 
the termination of the rectum. From them proceed 
many ramifications that are spent upon the rectum. 
Some of these ramifications anastomose with each 
other, and others with the ramifications of the h»- 
morrhoidal artery, soon to be mentioned. 

The EMULGENT or RENAL Arteries 

Are the large vessels which pass from the aorta tq 
the kidneys. They arise between the superior and 
inferior mesenteries, one on each side; and proceed 
in a direction which is nearly rectangular to the aorta. 
The right emulgent artery is necessarily longer than 
the left, and it generally passes behind the vena cava. 
When they approach near the concave edges of the 
kidneys, each emulgent commonly divides into three 
or four branches, which pass into the fissure of that 
organ, and ramify in the manner described in the ac- 
count of it. Sometimes two arteries proceed from 
the aorta to the kidney; but this is not a frequent oc- 
currence. 

The Capsular Arteries 

Are the small vessels which pass to the glanduls 
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renales. There are almost always several of them 
appropriated to each gland. They oftpn arise on 
each fi«de from the eo&liac artery, the aorta, and the 
emolgent. 

TTie Adipose Arteries 

Sirpply the adipose substance surrounding the kid- 
neys. — There are several of them on each side, and, 
like the last mentioned arteries, they are very smallj^ 
and arise from several sources as well as the aorta. 

The testicles and ovaria are supplied 1)y the 

Spermatic Arteries^ 

Which are very remarkable for their great length 
and small diameter. In^ a majority of cases, these ves- 
sels arise from the anterior surface of the aorta, a lit- 
tle below the emulgents : but it often happens that 
the left spermatic arises from the emulgent on that 
side. They also sometimes arise from other neigh-^ 
bouring arteries. It has been observed, when they 
arise from the aorta, that the origin of one of them - 
is generally higher than that of the other. 

They pass downwards, so as to form an acute angfe 
with the aorta, and proceed behind the peritoneum^ 
and before the psoas muscle and ureter. Whfle thia 
artery is in contact with the psoas muscle, it meets 
with the ramifications of the spermatic veiny and, in 
its progress to the abdominal ring, also joins the sper- 
matte cord. In this course, it sends oif some very 
small twigs to the contiguous parts, and others that 
anastomose with similar ramifications from^ the mesen- 
teric, epigiastric, &c. Before it arrives at the testi- 
cle, it divides into several branches, two of which 
generally go to the epididymus, and the others pene- 
trate the upper and back part of the tunica albu^ 
ginea. 

Vol. II. 3& 
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The Spermatic Arteries in the Female^ ' 

Instead of passing to the abdominal ring, proceed 
between the lamina of the broad ligaments, and send 
branches to the ovaria, which, in some cases, may be 
traced to the vesicles. They also send branches to 
the Fallopian tubes and uterus, and to the round li- 
gaments. Those which are on the opposite sides of 
the uterus, anastomose with each other^ and with the 
branches of the hypogastric arteries. 

The lumbar regions are supplied with arteries 
which originate, like the intercostals, from the pos- 
terior part of the aorta between the thorax and pel- 
vis. There are four or five of these vessels on each 
side^ and they are denominated 

The Lumbar Arteries. 

They pass between the spine and the psoas mus- 
eki and send branches to .the spinal cavity, to the 
muscles of the lumbar regions, and the abdominal 
muscles. They anastomose with the internal mam- 
mary, the epigastric, the circumflex of the ilium, &c. 

A small artery passes ofi^ singly from the posterior 
part of the aorta at its bifurcation, which is called 

The Middle Sacral Artery. 

It proceeds down the middle of the sacrum to the 
OS coccygis, and sends off lateral branches, which are 
spent upon the contiguous parts, and inosculate with 
*the arterin sacr» laterales. 
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SECTION IV. 

0/ the Jirteries which originate at aM below the 
Great Bifurcation of the Aorta. 

The PRIMITIVE ILIACS 

Form an acute angle with each other. They pro- 
ceed downwards behind the peritoneum^ very near 
the margin of the pelvis^ without sending off any 
branch of importance. At the junction of the sa* 
crum with the ossa ilea, they divide into two great 
branches: the internal iliac, or hypogastric, 
which descends into the pelvis; and the external 
iliac, which passes under the crural arch to the 
lower extremity. 

The INTERNAL ILIAC, or HYPOGASTRIC, 

Is distributed, in part, to the viscera of the pelvis 
and the organs of generation, and also to the large 
muscles exterior to the pelvis: it is, therefore, very 
large, though not quite equal to the external iliac. 

It has already been mentioned, that, in the fcBtal 
state, this vessel appears to continue in a curved di- 
rection from its origin to the lower part of the side 
of the bladder, and from thence to the Umbilicus, un- 
der the denomination of the Umbilical artery. ^ From 
the convex side of this curve the different branches 
of the internal iKac go off. In the foetal state they 
are very small, in proportion to the umbilical artery; 
but as the artery becomes ligamentous, these branches 
increa^ in size. ^ 

In the adult, the arrangement of these vessels is 
very different. The internal iliac generally di- 
vides into two great branches; the Gluteal^ which 
passei^ through the sacro-sciatic notch, and ramifies 
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on the exterior and upper part of the os ilium : and 
the Ischiaiicj which passes downwards on the outside 
of the tuberosity of the ischium. 

The first pf these large ramifications passes out of 
the pelvis above the pyriform muscle^ and the last of 
thera below it. Several smaller arteries arise from 
these branches near their origin, or from the main 
trunk of the internal iliac, which are distributed 
to the different parts of the pelvis; and one impor- 
tant branch of the ischiatie, called the Pwrftc, pro- 
ceeds downwards on the inside of the tuberosity of 
the ischium. 

The first of the smaller branches which the exter- 
aal iliac commonly sends ofi^, is called the 

Ilea Lumbalis: 

It sometimes arises from the gluteal artery, and 
sometimes from the main trunk of the internal iliac. 
It passes outwards under the psoas muscle, and sud- 
denly divides into two branches. One of them pro- 
ceeds upwards, and is distributed in the lumbar re- 
gion, while the other ramifies on the ilia(5us internus 
muscle, and is spent on the contiguous parts. 

There are, also, two or three small arteries called 

^rteria Sacr^ Laterales^ 

Which sometimes arise singly, and sometimes in 
common, from the great trunk. They also occasion- 
ally originate from the gluteal artery. These vessels 
enter the anterior foramina of the os sacrum^ to be 
distributed on the cauda equina and the membranes 
which invest it. Some of their ramifications anasto- 
mose with (Tranches of the sacra media and other con- 
tiguous arteries. • 

On the anterior side of the internal iliac, near the 
origin of the above mentioned vessels, a ligament, 
which was originally the umbilical artery, goes off to 
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the side of the bladder^ and continues from thence to 
the umbilicus. Sometimes it continues pervious for 
a short distance^ 'and then small branches pass from 
it to the bladder. 

In the female it also sends small branches to the 
uterus and vagina. 

In addition to these Vesical Arteries derived from 
the umbiiicals, there are other branches distributed 
to the bladder, which arise very differently, in diffe- 
rent subjects, from branches which are soon to be de- 
scribed, as the hemorrhoidal, pudic, &c. 

* From the anterior side of the internal iliac, or 
from one of its great branches, an artery often arises 
which passes out of the pelvis through the aperture 
in the margin of the ligamentous membrane which 
closes the foramen thyroideum of the os innominatum; 
this is called the 

Obturator Artery. 

This vessel, while it is in the pelvis, often sends 
small branches to the bladder and its appendages, andT 
to the obturator internus muscle. After it passes out 
of the pelvis, it frequently divides into branches; 
some of which are spent on the obturator externus^ 
and the contiguous muscles and others, go to the hip 
joint. The origin of this artery is variable. Most 
commonly it arises from the internal iliac, but often 
from the ischiatic, and sometimes from the gluteaL 
In some instances, it originates in a way that is par- 
ticularly interesting, when the operation for crural 
hernia is to be performed, viz. from the epigastric 
artery J soon to be described: for in this case the ob- 
turator artery sometimes nearly surrounds the neck 
of the hernial sac.^ 

* See Astley Cooper's gresit work on Hernia, Vol. I. 

There is reason to beCeve that this position of the arteiy occurs more fre* 
quently than has been supposed. 
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A small artery passes from the internal iliac or ooe 
of its branches, to the rectum^ which is called the 

Middle Hmmarrhoidaly 

From its situation between the branches which are 
sent to that intestine from the inferior mesenteric^ 
and those which go to it from the pudic. This ar* 
tery is spent upon that part of the rectum which is 
above and in contact with the sphincter. It sends 
branches to the prostate and vesicul» seminales in 
mates, and the vagina and bladder in females. 

In females there is a peculiar artery^ 

The Uterine^ 

Which originates either from the internal iliac, 
near the origin of the ischiatic, or from one of its 
branches. It passes between the lamina of the broad 
ligaments to the cervix uteri, and penetrates the tex- 
ture of that organ. The size of this vessel varies 
with the varying size of the uterus. 

JTie GLUTEAL or POSTERIOR ILIAC Artery y 

One of the two great branches of the internal iliac, 
proceeds exteriorly through the sciatic notch above 
the pyriform muscle, very near the edge of the bone. 
On the outside of the ilium it eenerally divides into 
two branches, one of which ramifies between the glu- 
teus medius and minimus, and the other between the 
medius and maximus. It is principally spent upon 
these muscles, and sends branches to the contiguous 
parts. 

The ISCHIATIC Artertfy 

The other great branch of the internal iliac, passes 
through the sciatic notch htlow the pyriform muscle, 
and proceeds downwards, between the great trochan- 
ter of the 09 femoris and the tuberosity of the ischiiimi 
under the gluteus maximus muscle. Soon after its 
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origin^ it commonly sends off a considerajble branchy 
the Arteria Ptulieaj which also passes downwards: it 
then continues its course as above mentioned, and its 
principal branches are distributed to the gluteus 
maximus and the muscles of the Upper and back part 
of the thigh, while its smaller branches go to the os 
sacrum and coccyx, and the contiguous small mus- 
cles. 

The PUDICA INTERNA, 

As has been just mentioned, is often a branch of 
the ischiatic artery, but sometimes originates imme- 
diately from the internal iliac. It proceeds down- 
wards and inwards, diverging from the ischiatic, and 
passing between the two sacro-sciatic ligaments to the 
interior side of the tuberosity of the ischium, whence 
it continues on the inside of the crus of the os is- 
chium and pubis until it approaches the symphisis, 
when it generally divides into three branches, which 
are spent upon the organs of generation, from which 
circumstance the name of this artery is derived. 

One or more branches from it also pass to the 
lower part of the rectum and sphincter ani, and are 
called the Lower Hsemorrhoidal Arteries 

In its course, it seads off many small branches to 
the contiguous parts; one of which, called the Peri- 
nealy leaves it near the transversus. perinei, and passes 
between that muscle and the skin, and between the 
bulb of the urethra and the crus of the penis, to the 
scrotum. 

When the Pudic has arrived near the bulb of the 
urethra, it sends a branch into it, which is continued 
into the corpus spongiosum urethr», and ramifies 
there minutely. 

At the symphisis of the pubis it sends off a second 
branch, which passes to the back of each crus, and, 
proceeding abng it, parallel to its fellow, terminates 
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in the glanp penis: in this course it sends branches 
to the elastic coat^ to the integuments, and to the 
prepuce. This vessel is called the Arteria Barsalis. 
Tb« main trunk of the pudic artery then pene- 
trates the corpus cavernosum, and proceeds through 
it in a straight direction. Ita ramifications appear 
to be ^tributed through the internal structure of 
the corpus cavemosum, and some of them extend 
through the septum to the other side, while others 
pass to the corpus spongiosum urethrae. 

The EXTERNAL ILIAC, 

The great artery of the lower extremity, appears 
soon after birth, like a continuation of the primitive 
iliac, and proceeds along the brim of the pelvis be- 
hind the peritoneum, to Pou part's ligament, or the 
crural arch, under which it passes. 

The psoas muscle is at first in contact with it on 
the outside, and the internal iliac'^vein on the inside. 
As it passes under Poupart^ ligament, it. is immedi- 
ately anterior to the psoas find iliacus internus mus- 
cles, where they are united, and the crural nerve is 
exterior to it. Refbre it arrives at the lower edge of 
Poupart's Kgament, it sends oft 

The Epigastric ^tery, 

m 

Which arises on its internal side^ and proceeds 
downwards and inwards aboat half an inch; then it 
turns upwards and inwards, and continues in that di- 
rection, for a small distance, after which its course is 
less oblique. It passes between the peritoneum and 
the abdominal muscles, behind the spermatic cord^ 
and the round ligaments in females. 

It generally changes its oblique direction after 
passing about two. inches, and then proceeds in con- 
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tact with the rectus, and very near its external edge, 
its ramifications are expended upon the anterior pa- 
rietes of the abdomen; and after it has arrived aa 
high as the umbilicus, it commonly divides into 
branches, which often inosculate with the ramifica- 
tions of the internal mammary,* 

An artery which is rather smaller than the epi- 
gastric, arises nearly opposite to it, but rather lower, 
ivom the external side of the external iliac. It is 
called 

The Circumflex •Artery of the Os Hiumy 

And proceeds upwards and outwards to the upper 
margin of the os ilium, along which it continues 
very near to the spine. It is distributed principally 
to the abdominal muscles, to the iliacus internus and 
the psoas, and the parts contiguous. 

The artery of the lower extremity, after passing 
under Poupart's ligament, takes the name of 

FEMORAL Artert/y 

And proceeds downwards in a direction so spiral^ 
that although it is in front at the upper part of the 
thigh, it is completely behind at the lower part. It 
sends branches to the muscles of the thigh, as the 
aorta does to the viscera of the abdomen, viz. by a 
few large vessels which extend and ramify to a great 
distance among them. 

The situation of the abductor muscles, and their 
attachment to the os femoris, is such, that the artery 
in this course must necessarily perforate their com- 

* Several respectable surg^eons have been taught by experience, that 
when the abdomen is distended by ascites, the position ot the epigastric 
artery is so mach altered, that it will sometimes be found in the middle 
of the oUiqae line, which extends from the umbilicus to the superior an* 
tenor spine of the ilium. 

Vol. II. 37 
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mon tendon, which it does at the distance of one* 
third of the length of the bone from its lower end. 
The aperture in this tendon corresponds precisely 
with the general course of the artery; and before the 
artery enters this perforation, it is on the internal 
side of the bone ; after it has passed the. perforation, 
it is on the posterior side of it. After passing through 
the tendon of the abductors, it is denominated IHie 
Popliteal Artery y and it retains this name until it di- 
vides. 

It then proceeds downwards, being very near the 
bone, and between the tendons of the flexors of the 
leg, covered by the great nerve of the lower extre- 
mity, and very often, also, by the vein. After cross- 
ing the articulation of the knee, when it is between 
the heads of the gastracnemii muscles, at the lower 
edge of the popliteus muscle, it divides into the an- 
terior tibial and the common trunk of the peroneal 
and posterior tibial .arteries. 

The FEMOUAL artery, soon after emerging from 
Pou part's ligament, sends off very small branches to 
the inguinal glands, and other contiguous parts. It 
also sends off the 

Extefmal PndicSj 

Which are two or three small arteries that are ge- 
nerally spent upon the scrotum in males, anxl Sic 
Labia Pudendi m females. 

About two inches below Poupart^^ ligament, the 
great branch which has been called the muscular ar- 
tery of the thigh^ leaves it. This vessel isr common- 
ly denominated 

AHTERIA PROFUNDA. 

It arises from the back part of the trunk of the 
femoral, and passes downwards and backwards, in af 
way that has been compared to the separation of 
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the internal iliac and the external. Very soon after 
its origin^ it sends off two branches, which proceed, 
one on the internal, and the other on the external side 
of the thigh, and are called the circumflexa interna 
and externa. It then passes downwards behind the 
trunk of the femoral, and sometimes very near it, 
jOd the adductor muscles, and finally divides into 
branches, which are called the Perforating. 

The External Circumflex 

Sometimes arises from the femoral, but most com* 
monly is a branch of the profunda, as above stated. 
It passes under the rectus and tensor vaginsB femoris 
towards the great trochanter, and generally divides 
into two branches, one of which continues in the 
transverse direction, and sends branches to the upper 
and back part of the thigh, and the parts contiguous 
to the joint; while the other descends in the course 
of the rectus femoris muscle, and some of its ramifica- 
tions extend near to the outside of the kuee. 

The Internal Circumflex 
Is often smaller than the other. It generally passes 
between the psoas, and the pectineus muscles, and 
continues round the thigh towards the lesser trochan- 
ter. Its ramifications are expended on the upper 
portions of the adductor muscles and the muscular 
parts contiguous to the lesser trochanter. It also 
sends branches to the articulation. 

7Ji« Perforating Arteries 

Are two or three ramifications of the profunda, 
which pass through the adductor muscles, and are 
expended upon the flexor muscles on the back of the 
thigh. Some of the terminating branches of the pro- 
funda itself are also called perforating arteries. 

The next branch of importance which is sent off 
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by the femoral artery, leaves it before it enters the 
aperture in the tendon of the adductors, and is called 

The Anastomotic Artery. 

This vessel soon inclines downwards. Its ramifi- 
cations extend into the vastus internus muscle; some 
of them follow the tendon of the adductors, and 
ramify about the internal condyle. 

Several small branches go off from the great artery- 
soon after it passes through the tendon of the adduc- 
tors, which are distributed to the contiguous muscles. 
Some of them are also called 

Perforating Arteries. 
Among them is the principal Medullary Artery of 
the OS femoris. 

In the ham, the great vessels there called 

POPLITEAL, 
generally send off several small branches. Two of 
them go off on the inside, one above and the other 
below the knee; and two on the outside in the same 
manner. They are named, from their situation, T%e 
Superior and Inferior Internal, and The Superior' and 
Inferior External Articulary Arteries. 

The Superior Internal eiVtevy perforates the tendon 
of the adductors above the internal condyle, and ra- 
mifies minutely on the inner side of the joint. 

The Superior External artery passes through the 
lower portion of the biceps above the external con- 
dyle, and ramifies minutely on the outer side of the 
joint. Its superior ramifications anastomose with 
those of the descending branch of the external cir- 
cumflex, while its inferior ramifications communicate 
with those of the corresponding artery below. 

The two inferior arteries originate nearly opposite- 
to the middle of the joint, and pass downwards. 

The Inferior Internal artery passes under the 
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iDternal head of the gastrocnemius muscle^ on the pos- 
terior and internal side of the head of the tibia. Its 
ramifications communicate with those of the corre- 
sponding artery above and of the tibialis antica below. 
They also extend to the interior of the joint. 

The Inferior External artery passes under the ex- 
ternal head of the gastrocnemius and the plantaris 
muscle, and continues under the external lateral and 
capsular ligament. It is distributed on the external 
and inferior part of the articulation, and sends also 
some branches to the interior of the joint. 

There is frequently an azygous vessel, called the 
Middle Articular artery, which arises from the back 
of the popliteal, and is distributed to the posterior 
part of the articulation. 

The POPLITEAL artery, after this, sends off a few 
small branches to the heads of the muscles of the 
leg, and among them one of considerable length, to 
each of the heads of the gastrocnemii. At the under 
edge of the po^liteus muscle, it sends off horizon- 
tally a large branch, which passes directly forward 
between the tibia and the fibula, above the com- 
mencement of the interosseous ligament. After this, 
it continues to descend, nearly in the same direction, 
under the soleus muscle, behind the tibia; but before 
it has proceeded farther than twelve or fifteen lines, 
it sends off a branch which forms an acute angle with 
it, and approaches near the fibula, along which it 
descends. 

The branch sent off anteriorly, is called the Ante- 
rior Tibial dLVitry. 

The main trunk, which continues downwards, is 
called the Posterior Tibial artery; 

And the branch which descends near the fibula is 
called the Peroneal or Fibular artery. 
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The ANTERIOR TIBIAL Artery^ 

After its arrival on the anterior part of the leg^ 
passes down close to the interosseous ligament^ with 
the tibialis anticus muscle on the inside^ and the ex- 
tensor communb on the outside^ in the first part of 
its course; and afterwards^ with the extensor pollicis, 
pedis on the outside of it. It gradually inclines in- 
ternally as it descends^ so that a little above the an- 
kle it is upon the front part of the tibia. It pro- 
ceeds thence with the tendons of the extensor digito- 
rum pedis, under the annular ligament^ to the upper 
surface of the foot^ on which it continues to the in- 
terstice of the first and second metatarsal bones, 
where it descends to anastomose in the way presently 
to be mentioned. 

In this course it sends off^ soon after it has arrived 
at its anterior situation, a recurrent branchy which is 
distributed to the heads of the muscles and the liga- 
ments of the articulation, and which anastomoses with 
the branches of the inferior articular arteries. It 
also sends off, on each side, many arterial twigs to 
the contiguous muscles, and very frequently one 
branch of considerable size, which passes down near 
the fibula. 

When it has arrived near the end of the tibia, it 
sends a branch on each side, called the Internal and 
External Malleolar. On the top of the foot, among 
several smaller arteries, it sends off a branch under 
the extensor brevis digitorum pedis, which passes 
outwards and forwards, and supplies the muscles, &c. 
on the upper part of the foot. This vessel is called 
Jlrteria Tarsa. There is also another branch, called 
Metatarsa, which generally arises about the middle 
of the foot, and passes obliquely outward and for- 
ward, supplying the contiguous parts. 
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The Anterior Tibial artery, having arrived at the 
space between the metatarsal bones of the first and 
second toes, bends down to the sole of the foot, but 
previously sends off a branch which passes near the 
External edge of the metatarsal bone of the great 
toe, and divided into two branches, one of which 
go^s to the outside of the great toe, and the other 
to the opposite side of the toe next to it. 

The POSTERIOR TIBIAL Artery 

After sending off the anterior tibial, parts with the 
Peroneal or Fibularj as has been already stated, and 
then continues on the back of the tibia, behind th^d 
internal ankle, to the sole of the foot. 

The Peroneal or Fibular Artery 

Is not commonly so large as either of the t#6 
other arteries of the leg^ nor is it so constant. It 
passes down very near the internal edge of the fibu- 
la. It is in contact, for some distance, with the ti* 
bialis posticus muscle, and is anterior to the soleus 
and the flexor pollicis k>ngU8 ; it sends branches to 
the contiguous muscles. After it has passed along 
two- thirds of the length of the fibula, it frequently, 
but not always, divides into an anterior and a pos* 
terior branch. 

The anterior peroneal soon perforates the interos- 
seous ligament, and passing down some distance on 
its anterior surface, continues to the ankle and up- 
per surface of the foot. It gives ramifications to all 
the contiguous parts in its progress, and anastomoses 
with some of the small ramifications of the tibialis- 
antica. 

Th^ posterior peroneal branch is the continuation 
of the main trunk. It passes behind the external 
malleolus, and ramifies upon the external side of the 
foot. 
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T)!^ posterior tibial artery passes down, inclining 
rather obliquely inwards, between the gastrocnemius 
internus, which is posterior to it, and the tibialis 
posticus and flexor digitorum, which are anterior to 
it. Upon the leg it gives off many small branches, 
one of which, termed the Arteria JSTutritia TXbios, 
comes off high up,* and, after ramifying as it de- 
scends, sends a branch to the medullary foramen of 
the tibia. 

At the lower part of the leg the Posterior Tibial, 
IS situated rather superficially between the tendo 
Achillis and the tibia. It proceeds thence behind 
the internal ankle in a deep situation, covered by 
an annular ligament, and passes between the abduc- 
tor muscle of the great toe and the bones of the tar- 
sus. It then divides into two branches — the internal 
and the external plantar arteries. 

TTie Internal Plantar Artery 

Is commonly much smaller than the other ramifi- 
cation. It passes in the direction of the internal 
edge of the foot, but at some distance from it, and 
often lies between the aponeurosis plantaris and the 
abductor pollicis. It frequently terminates by anas- 
tomosing with one of the arteries of the great toe, 
and in its course sends off several branches to the con- 
tiguous parts on each side of it. 

The External Plantar Artery 

Is the continuation of the main trunk. It proceeds 
outwards and forwards between the short flexor of 
the toes and the flexor accessorius; and continues af- 
terwards between the first of these muscles and the 
abductor of the little toe. At the metatarsal bone of 

* This artery sometiroei comes off from the popliteal. 
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the Uttle toe it begins to curve^ andjoontinues its cur- 
vature across the other metatarsal bones to the in- 
terstice between the great toe and the one next to 
itf passing between the tendons of the hng extensor and 
the metatarsal bones. At the interstice above men- 
tionedy it anastomoses with the tibialis antica. The 
curvature^ thus formed, is called the ^reus Plantaris. 

In this course^ the External Plantar sends off se- 
veral branches to the heel and the parts of the foot^ 
especially on the external side; the deep-seated parts 
of the foot being supplied from the curve. 

Digital branches go off from the curve, as they do 
in the hand, from the curve of the ulnar. There is 
first a small branch to the outside of the little toe, and 
then three regular branches, which pass to the junc- 
tion of the roots of the four small toes, and divide, like 
the digital arteries of the hand, so as to send a branch 
to the side of each toe. These digital arteries pass 
between the muscle called TVansversalis Pedis and 
the metatarsal bones. Near the heads of these bones, 
each of them generally sends off two arteries that pass 
upwards between the interossei muscles and the bones^ 
and anastomose with the ramifications from the top of 
the foot 

TJu External Plantar^ soon after sending off the 
third digital artery, anastomoses with the anterior 
tibial, and then continues to the junction of the root 
of the great toe with the one next to it, when it divides 
into two branches, which go to the opposite sides of 
those toes. In its course it also sends a branch to the 
internal side of the great toe. 
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CHAPTER III. 

OF THE PARTICULAR DISTRIBUTION OF THE VElNff^ 

Anatomists of great respectability have very dif- 
ferent sentiments respecting the best method of de- 
scribing the veins. Some of them, in order to fol- 
low the course of the circulation, commence with 
the small veins, and proceed to the large trunks 
which are formed by their union. Others begin with 
the great veins that empty into the heart, and pro- 
ceed from them to the small ramifications of the 
venous system, in a direction the reverse of the cir- 
culation. 

As the last method is the easiest for the student of 
anatomy, it will be adopted here; but it must always 
be kept in mind, that the blood flows from the 
small veins into the larger, and not from the latter 
into the former, as the mode of description seems to 
imply. 

The great trunk of the venous system differs con- 
siderably from that of the arterial with respect to its 
connexion with the heart; for it communicates with 
that organ in such a manner, that, when viewed from 
before, it appears like two vessels; one opening into 
the upper, and the other into the lower part of the 
right ;iuricle, When viewed from behind, it appears 
like a continued tube, three-fourths of which are de- 
ficient anteriorly; and to the margin of this defi- 
ciency the right sinus or pouch of the heart is con- 
nected. 

In some preparations of the heart, where all the 
great vessels connected with it are much distended 
by the injection, and the pulmonary vessels arc in- 
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jected first* the right auricle is so much pressed upon 
from behind, by the vessels which go to the right 
lung, that the direction of the superior and inferior 
portions of the vena cava, which thus communicate 
with it, is altered. Each of them is turned obliquely 
forwards, so that it forms an angle with the other. 
This occasions them to appear more like distinct ves- 
sels than they otherwise would do. 

The above mentioned portions of the great veins 
are denominated the Superior or Descending j and the 
Inferior or Ascending Vena Cava; as if they were 
perfectly distinct and unconnected with each other. 

The CORONART Veins^ 

Which are exclusively appropriated to the hearty 
nay be considered here, as they are not included in 
the general arrangement of the veins. 

The great vein of the heart begins at the lower 
part of the right auricle, very near to the septum, 
which divides the two auricles. It soon proceeds to 
the left in a circular direction, surrounded with adi- 
pose matter, in the deep groove which exists between 
the left auricle and the left ventricle. It continues 
between the auricle and ventricle, until it is immedi- 
ately over the septum, which divides the two ven- 
tricles. Here its direction changes, and it proceeds 
to the apex of the heart, where its small ramifications 
anastomose with others soon to be described. In its 
course round the basis of the left ventricle, it sends 
off several branches, one of which is considerable, 
that proceed from the basis towards the apex of the 
heart, ramifying on the surface of the left ventricle. 

A second vein, much less than the first, appears 
to proceed from the great vessel at its commence- 
ment^^ and continues on the lower flat surface of 

* It often opens into the auricle by a separate orifice. "^ ^ 
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the hearty betweea the two ventlrielesy to the apex^ 
accompanied by a branch of the right coronary ar- 
tery. This has been called the Middle Fein of the 
heart. 

In addition to these there are several veins which 
begin at the right auricle, and extend on the surface 
of the right ventricle towards the apex of the heart* 
These have been called the Anterior Feins. 

SECTION I. 

0/ the SUPERIOR or DESCENDING VENA 
CAVA, and the Feins which communicate with it. 

This great vessel proceeds upwards from the supe- 
rior and posterior part of the right sinus or pouch of 
the heart;* and a portion of it is so involved by the 
pericardium, that it seems to be included in that sao, 
as the heart is in this situation. It is somewhat ante- 
rior as well as to the right of the aorta. It continues 
above the pericardium, adhering to the right lamen 
of the mediastinum, and rather inclining forward. 
When it is as high as the lower margin of the upper 
rib, it sends off a very large branch, which conveys 
the venous blood of the left arm and the left side of 
the head and neck. This large vein, which is very 
important, both on account of its size and its situation, 
proceeds in a transverse direction within the sternum, 
almost in contact with, and but little below, the up- 
per and internal margin of that bone. Immediately 
behind, or within the origin of the left sterno- mastoid 
muscle, it divides into the left subclavian, which pre- 
serves a transverse course, and the left internal jugu- 
lar, which proceeds to the cavity of the cranium by 
the foramen lacerum. 

After sending off this transverse branch to the 

* S(fo ihc description of the keart in ptge 51, of thii volume. 
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lefty die great vein eontinoes upwards and behind the 
right sterno-mastoid muscles, and there sends off, 
nearly at right anglest the right subclavUn vein. After 
it has parted with this vein^ it takes the name of In- 
tumal JuguloTy and continues to the right foramen 
laoerum^ in the basis of the cranium. The superior 
vena cava is^ therefore, principally formed by the 
union of the subclavians and internal jugulars from 
each side of the body. 

Immediately after the superior cava rises above 
the pericardium, before it divides as above stated, it 
sends off, from its posterior part, a large vein which 
is single, and, therefore, called 

VSNA AZYGOS. 

This vessel projects backward above the right 
pulmonary artery and right branch of the trachea, 
and then curves downwards behind them. It pro- 
ceeds down the spine to the right of the aorta and at 
a small distance from it, into the abdomen, between 
the crura of the diaphragm, and sometimes between 
some of the portions of that muscle, which are at- 
tached to the dorsal vertebrae. In the abdomen it 
often anastomoses either with the lumbar veins or the 
vena cava. 

The azygos frequently sends off several small 
veins ft^m its curvature to the contiguous parts, and 
also the right Bronchial Fein, which passes along 
the ramifications of the trachea into the substance 
of the lungs.^ In its course downwards it gives off 
branches to the (esophagus, some of which are con- 
siderable. 

The Inferior Intercostal Veins originate directly or 
indirectly from the azygos. In some cases there is 
no superior intercostal on the right side; and then 

* Tbis bronchial vein Moittimes arises fhxn the aaperior cava. 
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the two or three uppermost of the right iotercostak 
are also derived from, the azygos; and often origi- 
Date from it by a common trunks which soon divides. 
Most commonly the ten inferior ihtercostals on the 
right eide proceed directly from the azygos^ and ac- 
company the intercostal arteries. Their posterior 
branches pass into the vertebral cavity^ and com- 
municate with the veins which are there. 

About the sixth or seventh rib, the vena azygos 
frequently sends off a branch to the left^ which de- 
i^cends on the left side of the vertebraB^ and sends off 
those l^t intercostal veins which are below its ori- 
gin. It passes through the diaphragm with the aorta, 
or to the left of it^ and anastomoses either with the 
azygos itself, or in a way which b analagous to the 
anastomosis of that vessel. 

The Vena •Azygos may be regarded as the great 
trunk of the veins of the parietes, of the thorax^ 
which are thus collected, because they could aot 
with convenience pass singly to the vena cava^ as the 
arteries da to the aorta. 

Soon after sending off the vena azygos^ the Sur 
perior Cava sends off the great transverse braneh 
above mentioned. From this it continues upwards 
but a short distance^ when it divides, behind the 
right ster no- mastoid muscle, into the right subclavian 
aad right internal jugular. 

The branches of the superior cava, which thus 
intervene between the great trunk and the subdi- 
visions behind the stemo-mastoid muscles> are often 
called the Subclavian Veins; but they do not appear 
to be accurately named. For, 1st, they are not situ- 
ated under the clavicle, and, 2dly, they are the com- 
mon trunks of the subclavians and internal jugulars 
united. 

There is a difference in the places where some of 
the smaller veins originate on each side. The inter- 
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ml mammary and the inferior thyroid^ on the right 
side^ arise from the superior cava^ or from the sub- 
clavian at its origin. On the left side they arise from 
the subclavian. 

The SUPERIOR INTERCOSTAL Feine 

Are somewhat different on the two sides. lyiat on 
the right is often <he smallest and the least exten- 
sive. It commonly originates from the posterior and 
inferior part of the subclavian opposite to the origin 
of the vertebral, and is generally distributed to the 
first and second intercostal spaces^ but rarely to the 
third. 

7%c Left Intercostal {Tti\ueni\y originates near the 
left internal mammary, and sometimes in common with 
it. It descends behind the aorta on the left of the 
spine, and commonly sends off the six upper inter- 
costal veins, of which the two or three superior pass 
upwards from a part of the vein which is opposite to 
the third dorsal vertebra. Its extent is very different 
in different, subjects. In some instances it passes so 
low as to supply the seventh or eighth intercostal 
space* This vein also gives off the Left Bronchial 
Veiny which sends branches to the oesophagus and 

bronchial glands. 

ft 

' The VERTEBRAL Vcins 

Arise from the subclavians, but sometimes they 
proceed differently in different subjects : the right 
passing behind, and the left before the subclavian 
artery of its respective side. Each of them, however, 
becomes contiguous to its corresponding artery. 
When it has arrived at the place in the transverse 
proeesses, where the artery enters the vertebral ca- 
nal, it sends off an external branch, which passes up 
before^ and nearly in contact with, those processes, 
and gives ramifications to the contiguous muscles, 
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add also to the cavity ef the spine* These laft m^* 
tioned i*amificatioD8 enter hy the lateral apertures 
between the transverse processes* and anastomose 
with the veins and sinuses of the cavity. The branch 
often finally terminates in the lateral sinus of the 
dura mater; by passing through the foramen near the 
mastoid process of the temporal bone. The Main 
Think of the vertebral vein generally sends off another 
external branch to the muscles near the basis of the 
neckf and afterwards enters the canaf with the ver- 
tebral artery. While in this canal, it geaerally sends 
off two branches through each of the lateral aper« 
tures between the vertebra. One of these branches 
passes backwards to the muscles of the neck, and the 
other proceeds into the great spinal cavity, i^od com- 
municates with the venous sinuses. 

When it has arrived at the atlas, the Vertebral 
vain sends branches to the contiguous muscles of the 
neck. It also frequently sends a branch through the 
posterior condyloid foramen of the occipital bcine to 
the lateral sinus. 

It is evident, from these circumstances, that the 
vertebral vein carries a portion of blood from the 
sinuses of the brain and of the spinal marrow, as well 
as from the muscles of the neck, into the subclavia|i 
veins. • 

The veins of the head arcfrequently very different 
iii different subjects. 

The UTTER J^JlL JUGULAR j 

Already mentioned, is often almost exclusively ap- 
propriated to the cavity of the cranium; and all the 
exterior veins of the head are ramifications of one or 
more smaller vessels, which pass up superficially on 
the neck, and are denominated External JugtUare. 
In some instances almost all die exterior veins of die 
bead are united to the internal jugular at the upper 
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part of the neck^ and it of course conveys the blood 
of the exterior as well as of the interior parts of the 
head. Frequently these veins are divided between 
the internal and external jugulars^ but they are di* 
vided very differently in different subjects. 

The Internal Jugular ^ however, almost always 
passes in the same direction from the inside of the 
origin of the sterno- mastoid muscle to the posterior 
foramen lacerum of the cranium. It is deeply seated 
on the external side of the common carotid artery, 
and under the sterno-mastoid muscle. Between the 
upper margin of the thyroid cartilage and the angle 
of the lower jaw, it often sends off branches which 
arc very different in different subjects, but commonly 
pass to the anterior parts of the neck and face : above 
these it generally sends another to communicate with 
the external jugular. One of the branches which 
often go off from the internal jugular is that which 
corresponds with the superior thyroid or laryngeal 
artery. This vein, which has sometimes been called 
the Guttural^ sends many ramifications to the thyroid 
gland. The Ranular veins, which are so conspicuous 
under the tongue, are also derived from it; and it 
likewise sends branches to the larynx and pharynx. 

Before the internal jugular enters the foramen la<r 
cerum, it suffers a partial dilatation, which is gene- 
rally larger on one side than the other.* This dila- 
tation occupies the fossa at the foramen lacerumr 
After passing through the aforesaid foramen, the in^ 
ternal jugular terminates in the lateral sinuses of 



* When tlie veins of the neck are injected, it very often appears thajL 
a considerable portion of the internal jugular is much larger on one side 
than the other, as if it were affected with varicose distention. 

It also often appears that the general arrangement of (he ej^rbr vein 
ie difbreot on the two sides of Uie head and neck. 

Vol, II. 39 
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the dura mater.^ These and the other sinuses withio 
the cavity of the cranium are important portions of 
the venous system^ which are interposed between the 
smaller branches spread upon the pia mater and the 
great trunks of the neck. They are described in the 
account of the brain, (VoK I. page 324.) Into these 
sinuses the very numerous veins of the pia mater open^ 
proceeding to the sinuses in a direction the reverse 
of that in which the blood flows in those channels. 

These veins are divided very minutely on the pia 
mater before they enter the substance of the brain. 

Into one of these sinuses, denominated the Caver- 
nousj the ophthalmic vein discharges its contents. 
This vein proceeds from the anterior part of the 
sinus into the orbit of the eye through the sphenoid 
fissure.f Its ramifications correspond generally with 
those of the ophthalmic artery,): and some of them 
pass out of the orbit to anastomose with the branches 
of the facial vein. 

The superficial veins of the neck are variously ar- ^ 
ranged in different persons. There is often one coa- 
siderable vein, 

The EXTERJ^AL JUG ULAR, 

Which is sent off by the subclavian, very near its 
union with the internal jugular; but sometimes it 
goes off from that vein much nearer the shoulder. 
There are sometimes two external jugulars, an ante- 

'^ It is asserted that the internal coat, or lining^ membrane of the inter- 
nal jugulars, is continued into the lateral sinuses, and extends throagh* 
out all the sinuses of the dura mater ; so that the blood, during its pas- 
sage through tlie sinuses, does not come in cbntact with any membrant 
different from that of the veins. 

\ See the account of this fissure in vol. i. p. 79. 

X Tho Vasa Vorticota of the choroides are one of the exceptions ta 
this. See voL i. p. 364. 
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rior and posterior^ nearly of equal size. More fre* 
quently one of them is much smaller than the other. 
In a majority of cases, the principal external jugular 
goes off near the junction of the internal jugular and 
subclavian, as above stated, and proceeds upwards 
Cowards the angle of the lower jaw, passing betweea 
the platysma myoides and the sterno-mastoid muscle. 
It often sends off, at the basis of the neck, one or 
more branches to the contiguous muscles, and then 
proceeds upwards. Near the angle of the jaw, it often 
communicates w*ith the internal jugular: it then con- 
tinues upwards, covered with the parotid gland, near 
the temporal artery, and finally divides into superfi- 
cial and deep-seated temporal branches. 

The External Jugular ^ near the angle of the jaw^ 
often sends off the facial vein, which crosses the basis 
of the lower jaw, near the facial artery, and distri- 
butes branches to the side of the face and to the fore- 
head. It also very often sends off, near this place, 
the internal maxillary vein, which generally ramifies 
in such a manner that its branches correspond with 
those of the internal maxillary artery. Veins which 
correspond to some of the other branches of the ex- 
ternal carotid artery, the lingual, occipital, &c., are 
often sent off near this place by the external jugular. 
They take the names of the arteries to which they 
correspond^ and commonly accompany them. 

The SUBCLAVMJ^ Vein, 
Although it originates differently on the two sides of 
the neck, is situated alike on each of them. After 
parting with the internal jugular, it proceeds over 
the first rib, under the clavicle, and does not pass be- 
tween the scaleni muscled, as is the case with the ar- 
teries, but before the anterior muscle. It soon joins 
the great artery of the arm, and proceeds before or 
below it to the axilla. In this situation, it gives off 
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branches to the contiguous parts^ which corre- 
spoud with those given ofT by the artery. In this 
course it also often gives off a large branchy called 
the 

CEPHALIC, 

Which soon becomes superficial, and proceeds 
downwards between the margins of the deltoid and 
pectoral muscles t it continues superficial on the ex- 
ternal side of the biceps muscle, sending off many 
subcutaneous branches. Near the external condyk 
of the OS hqmeriy it generally sends off a braoeh to- 
wards the middle of the anterior part of the fore-arm^ 
which is called the Median Cephalic^ and also some 
other superficial branches* It then continues over 
the radius, and inclining to the back of the Eore-arro^ 
until it arrives at the back of the hand, where tt di- 
vides into branches, some of which go to the thumb. 

In the axilla; the great vein^ there called 

The AXILL^BY Fein, 

Generally divides into two or three branches. Ont, 
which is commonly the largest, and appears nice the 
continuation of the main trunks is called 

The BASILIC Vein. 

This Vessel passes down, deeply seated, to the bend 
of the elbow. It becomes superficial near the inter- 
nal condyle, and divides into several branches. — One 
of these generally proceeds to join the median branch 
of the cephalic, and from the union of the two branches 
is formed the median vein, which passes down near 
the middle of the anterior part of the fore-arm. This 
vein generally sends off a branch which proceeds io- 
ternally* and anastomoses with the deep-seated veins 
of the fbre-arm. 

There are frequently two other branches of the 
iasilic vein. One^ which is small; pastes down on 
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llie ulaar side of the anterior part of the fbre-araiy 
but 4oes not extend to the wrist. The other pasjse^ 
down 01^ th^ ulna, and gradually proceeds to tb^ 
back of the hand, when it divides into i;everal 
br$inche% one of which is generally appropriated to 
the little ^oger. 

7he A^iLi^AET veiOf after the JBasilic leaves itf 
sometimesf divide^ into two branche^^ and someUil9^ 
^ntinue» undivided* In either case it accompwieji 
the biimeral artery, and takes the name of hum brai. 
Vein or Veins. It sends off branches which eorre* 
spond to those of the artery, and continues to th^ 
bend of the elbow; here it is so divided, that two of 
its ramifications accompany each of the three arteriea 
of the fore*arin. These ramifications sometimes eom- 
municate with each other by anastomosing branches 
near the elbow, and they communicate also with the 
superficial veins. 

The safcrftcial veins of the ami are so different in dUKsrent 
s«|>ject8, that a general descriptiaa will raxekj apply ac- 
curately to an individual case. It may, however, be ob- 
served, that a Cephalic vein will generally be found, 
which very frequently arises from the subclavian instead 
of the axillary, and commonly continues to the hand on 
the radial side of the arm. The superficial veins, on the 
ulnar side of the fore-arm, very frequently are branches 
of a lar^ vein which accomi)anies the humeral artery to 
the elbow, namely, the basilic; but the median vein, 
formed by branches of the cephalic and basilic veins, is 
very often not to be found. 



SECTION lU 

Of the INFERIOR VENA CAVA and the Veins 
which are connected with it. 

This great vessel exceeds the Superior Cava in 
diameter. It proceeds from the lower part of the 
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right auricle, and very soon perforates the diaphragm, 
at a small distance in front of the spine, ana rather 
to the right of the centre. As the pericardium ad- 
heres to the diaphragm at this place, the vessel ap- 
pears to leave it abruptly. Immediately after leaving 
the diaphragm, it proceeds along a groove in the 
posterior edge of the liver, formed by the great lobe 
and the lobulus Spigelii.* After leaving the liver, 
it continues downwards, inclining backward and to 
the left, and is soon in contact with the aorta, which 
is on the left of it. It accompanies the aorta to its 
great bifurcation, and divides in the same manner. 
It sends off, during this course, branches to the Dia- 
phragm, Liver, Right Renal Glands, the Kidneys, 
-and the Testicles; and also the Lumbar and Middle 
Sacral Veins. 

The Inferior Phrenic Veins 

Are thus denominated to distinguish them from 
other veins, which are derived from the internal 
mammary, &c. They generally accompany the phre- 
nic arteries, and are distributed in the same manner. 

T%e HEPATIC Veins 

Pass off from the vena cava, nearly at right angles, 
into the substance of the liver, while it is in the 
groove of that viscus, and before it has proceeded 
more than eight or ten lines from the heart. 

They arise from the anterior part of the vena 
cava, and are generally three in number. Some- 
times there are two only, but then one of them di- 
vides immediately after it enters the substance of the 
gland. 

The distribution of these vessels in the liver has 

• * Sometimet it is compleUly surrounded by the liver. 
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been detailed in the account of that organ^ and there- 
fore need not be stated here; but the veins which 
unite to form the vena portarum^ and the trunk of 
that great vein also, before it is connected with the* 
liver, may be regarded as a portion of the regular 
venous system^ and ought now to be considered. 

The VEJ^A PORTJIRUM 

Passes downwards from the great sinus of the Kver 
behind the pancreas, and inclining to the left. In this 
course it sends branches to the gall bladder, the sto- 
mach and pylorus, and the duodenum. At the upper 
and posterior edge of the pancreas, it sends oiF a 
very large branch to the spleen, which often passes, 
with slight meanders, along a groove in the pan- 
creas. 

The SPLEJ^IC Vein 

Often sends' off the inferior mesenteric vein, 
which proceeds downwards between the aorta and 
the left portion of the colon. It also sends oiF some 
of the coronary veins and the left gastro epiploic 
vein to the stomach; many small branches to the 

J)ancreas; and, finally, either from the main trunk or 
ts branches, before they enter the spleen, the ven» 
breves, which pass to the great extremity of the sto- 
mach. Before it enters the spleen, it forms several 
ramifications, which accompany the branches of the 
splenic artery. 

After sending oiT the splenic, the Vena Portarum 
takes the name of 

The SUPERIOR MESEJTTERIC Vein, 

Which is larger than the splenic, and passes^om be^ 
hind the pancreas, before the transverse portion of the 
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drndemifny into the tiesentery; where it aecompaiiies 
the superior mesenteric artery. 

It IS evident that the above described portion of 
t&e vena portarum simply performs the functions of a 
great vein ; but when it takes on the arrangements 
for entering the liver^ it no longer acts lik^ a vein^ 
but an artery. 

The lower portion of the trunk of this vein and its 
ramifications is denominated Vena Portm VentralU. 
The part which ramifies in the liver, Vtna Portm 
Hepatica. 

The Capsulat VeiM 

Are small vessels, one on each side. That on the 
right passes from the vena cava to the right glandula 
renalis. That on the left arises from the left emul- 
gent vein. 

7%«EMULGENT, or RENAL Veins, 

Are very large vessels, and, like the arteries, go 
off nearly at right angles, one to each kidney. 

The right emulgent vein is not so long as the left, 
and it is rather anterior to its corresponding artery. 
The left emulgent, in its course to the kidney, crosses 
the aorta, and is anterior to it. 

These veins pass to the sinus of each kidney, and 
ramify before they enter it. The ramifications folk)W 
those of the arteries. 

The Spermatic Veins 

Arise one on each side ; the right from the vena 
cava, and the left from the emulgent vein. They pro- 
ceed downwards behind the peritoneum, and on the 
psoas muscle generally divide into muny branches, 
which communicate with each other as they progress 
downwards, and form a plexus denominated Corpus 
Pait^niforme. These branches proceed in the 
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dpernmtic cord to the back of the testb. The prin- 
cipal part enters the bedj of that gland; but some of 
the branches go to the epididymis* In females the 
spermatic vein, like the artery, passes to the ovary, 
the uterus and its appendages, &c. 

The Lumbar Veim 
Gorrespovid to the arteries of dbe same aaine^ 
They arise from the posterior and lateral parts of 
the inferior oava^ and those on the left side pan ua*» 
dertbeaorta. 

The Middle Sacral Fern • 

Resembles the artery of the same name in its ori* 
gin and distribution. 

The mFERIOR VEJ^TJl C-^F^ accompanies 
the aorta to the space between the tburth aii^ fiftn 
lumbar vertebrae, and tt^ere it also divides into the 
two 

. \ PRIMITIVE ILIAC VEINS. 

The left vein crosses behind the artery of the right 
side, and rather behind the left primitive iliac artery, 
which it accompanies' until they are opposite to the 
junction of the sacrum and iKumi when it divides 
again, like the artery, into the internal and external 
iliac veins. 

The IJrTERJ^AL ILIAC, or HYPOGA8TRI6 

Vein 

Descends into the pelvis behind the artery, which 
it accompanies. Its ramifications correspond in ge- 
neral with those of the artery, and^ therefore^ need 
not be particularly described. 

The VBNiE VESICALES 

Have such peculiarities that their ramifications 
require particular attention. They arise from the hy- 
Vol. II. 40 
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pogastriC) very near th^ oi^igj^n of the obturator^, and 
are large^ as well as nnmerou& 

They are somewhat different in the two sexea. In 
men they form a remarkable plexus on the lateral 
and inferior portions of the bladder, and on the ve- 
siculsB seminalis. This plexus extends more or less 
to the prostate : from it a number of veins proceed 
to the symphysis of the os pobis^ which communicate 
in their course with the pudic vein. From thence 
arises the great vein of the penis^ which proceeds ib 
the groove between the corpora cavernosa, and ter^ 
minates in the glans penis. This vein often divides, 
near the root of the penis, into two : one of which is 
in the'groove, and the other more superficiaT.* 

In females^ the. v^nae vesic^les form a considerable 
plbxus on each side! of the bladder and vagina. Many 
veins '^ass from these to the upper portions of the 
bladftet^and the contiguous ^parts, and form plexuses. 
The clitoris has a dorsal vein like the penis, and it 
originates in a manner analogous to- the dorsal vein of 
tJfc^ialc. ,i , 

; The EXTEHJ^SniLUC Vein. 

The great trunk of the veins of the lower extre- 
mity proceeds on the inside of the artery, under the 
crural arch or Poupart's ligament. Before it passes 
from under the arch, it sends off two branches, which 
answer to the circumflex artery of the ilium and to 
the epigastric artery. 

Tht Circwnftex Vein 

Arises from the external side of the iliac vein, and 
passes towards the anterior end of the spine of ihc 

'^ The pudic vcio/s accompaDy* tlic A>terio)9r of tliat oame.. ^lie^ com- 
municate with the plexus, as at)ove D^entioncd, and continue istb the^ 
pcf^ifl* , t .' • . ' ' ./.'>''.' 
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TliuiD. It divides into branches, which accompany 
those of the artery of the same name. 

The EpigMtric Vein 

Arises from the external iliac, and accompanies 
the epigastric artery. After passing a small distance 
inward and downward, it turns up on the inside of 
the abdominal muscles. In the first part of its course 
it sends off some small branches to the spermatic 
cord. 

After passing beyond Poupart's ligament, the 
name of the great vessel is changed from external 
iliac to 

FEMORAL VEm. 

It proceeds downwards at first on the inside of the 
femoral artery, but gradually changes its relative si* 
tuation, so that, in the thigh and in the ham, it is be- 
hind or on the outside of that vessel. 

At a short distance below Poupart's ligament, after 
giving off some small branches to the external organs 
of generation, and to the glands of the groin, it sends 
off, on the internal side of the thigh, a very large 
vein, which is called the 

SAPHENA MAJOR. 

This vein immediately becomes superficial, and 
passes down on the internal side of the thigh, some- 
what anteriorly; giving off some small branches te 
the contiguous parts soon after it originates; and 
many superficial veins afterwards. It continues along 
the inside of the knee and leg to the internal ankle, 
the anterior part of which it passes over. It then 
proceeds along the internal part of the upper surface 
of the foot to the middle, when it curves towards the 
external edge, and joins the lesser saphena. On the 
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leg and foot, it also sends off many branches, which 
anastomose with each otber^ and with those of the 
aforesaid vein. 

The femoral vein, after parting with the saphena^ 
90on sends off the vena profunda, and the circum- 
flexa also, when they do not arise from the profunda. 
These veins are generally krger than the arteries to 
which they correspond, and their branches are more 
numerous; but they observe the same course. 

The great vein acoonipenies the artery down the 
thigh, and through the perforation in the biceps) 
but it changes its rehilive position, so that it is placed 
behind or on the exterior side of the artery^ at the 
lower part of the thigh. It is very often behind it 
in the ham^ where, like the artery, it takes the 
name of popliteal. In the ham it sends off ano- 
ther superficial vein, which seems very analogous to 
the basilar vein of the arm. This is called 

TTie Lesser or External Saphena. 

It proceeds from the ham over the external liead 
oC the gastrocnemius, and down the outside of the 
leg, sending off many branches in its course. It 
passes behind the external ankle, and near the exte- 
rior edge of the upper surface of the foot, about the 
middle of which it inclines towards the great saphe- 
na, and forms with it the anastomosis already men- 
tioned. 

The popliteal vein, after passing across the arti- 
cfvlatieo, ramifies like the artery, but sends two 
veins, wiiieh accompany each of the three arteries of 
the iieg. 

In a few instances, some of the larger veins have 
been found to be arranged in a manner very different 
from that which is commonly observed. 
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Oite ease of thia kind has already been menUoadd 
in the accoott of the liver,^ where the Vena Poria^ 
rum teraxinatml in the Vmek OaoOf below the Urep, 
without; entering into it* 

AMtber very remarkable intUnoe of pednUar ar- 
Haogement is to be seen in a prepatatiosi new in the 
(Jniveraity of Pennsylvania, in which the . irK^ertor 
Ceva^ instead of opening into the towo^partof the 
right auricle^ passes behind it, in the t^act of the 
Irtna Azygoatf and opens into the Sicptrwr Cava^ in 
the place where the Vena Azygo9 usnaKy coeiniaiii* 
eatea wiLh that vessel^ receiving the Intercostal Veiiu 
in ita course. 

In this preparation^ the Hepatie Feins coauneiiicate 
directly with the right auricle, at its lower part) the 
middle and left hepatic veins forming one trunk before 
they enier, and the rigkt rem passing in singly*! 

0/ the P ULMOA^jlIiYJrteries and Feifis. 

Those portions of the Pulnwnary artery and veins 
which are distinct from the lungs nay be described 
very briefly. 

It has been already observed^l that the pulmonary 
artery arises from the left and most anterior part of 

* See note to pv 132, of this voliune. 

t The fbregoing preparation was made by the present editor in 1814^ 
since which two other onomaloos eases have occurred to htm. 

1810. Case 1st The ascending cava rtssed into the thorax on the left^ 
side of the spine, and getting as far as its upper part, was joined there 
by the trank of the internal jugular and subclavian of the left side. It 
there passed across the vesseDs of the arch of the aorta and joined with 
the descending cava. The vessels of the liver entered the heart at the 
usual place, in the lower part of the right auricle. 

1820. Case 2d. The trunk formed by the junction of the internal jugn- 
hnr and subclavian of the left side, instead of taking its usoat couvse^ 
passed down vertically, before the left branch of the pulmonary artery 
and befbre the left auricle, then making a slight curve between this 
auricle and the diaphragm joined with the ascending cava. — ^, 

\ See page 50 of this volume. 
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the basis of the right yetitricle^ and proceeds thence 
obliquely backwands^ inclining gradually to the left 
side for about eighteen or twonty lines> when it divides 
into two branches, which pass to the two lungs. This 
course places it under the curve of the aorta : for that 
great vessel passes over the right branch of the pul- 
monary artery^ and the right side of the main trunk 
of it) in such a manner that it proceeds downwards 
between the two branches^ and behind the angle 
formed by their bifurcation. From this place of bi- 
furcation a short ligament proceeds to the lower part 
of the curve of the aorta, which is almost in contact 
with it. This ligament was originally the canal that 
formed the communication between the pulmonary 
aKery and the aorta of the foetus. Each of the great 
branches of the pulmonary artery takes a direction 
backwards, and to its respective side. It soon joins 
the corresponding branch of the trachea and the 
two pulmonary veins, being anterior to the branch 
•f the trachea, and above the pulmonary Weins. 
It is also invested, in common with them, by that 
portion of the pleura which forms the mediastinum, 
and thus enters into the composition of the root of the 
lungs. 

The Pulmonary Veins are four in number— two 
on each side. In conformity to the mode of descrip- 
tion which we have adopted, it may be said that they 
arise from the sides of the Left Auricky and proceed 
nearly in a transverse direction, two of them to each 
lung; where they accompany the branches of the ar- 
tery and of the trachea, being invested by the medias- 
tinum, in common with these branches. It has been 
observed that they differ from veins in general, by 
preserving a diameter nearly similar to that of the ar- 
teries which they accompany. 



SYSTEM OF ANATOMY^ 

PART X. 



OF THE NERYBS. 

The nerves are those whitish cords which pai» 
from the brain and spinal marrow to the various parts 
of the body. . 

A general account of their origin is contained in 
the description of the basis of the brain and of .the 
spinal marrow^^ which may be considered as intro- 
ductory to the present subject. 

The nerves^ in general^ appear to be bundles or 
fasciculi of small cords^ each of which is composed of 
.a series of fibres that are still smaller. These fibres 
consist of medullary matter^ which is derived from 
the brain and spinal marrow^ and is enclosed in a 
membranous sheath that appears to arise from the pia 
mater. The smaller the fibre^ the more delicate is 
the membrane which invests it. 

As the nerves proceed from the brain and spinal 
marrow, through the foramina of the cranium and 
the spine, they are enclosed in a sheath formed by 
the dura mater; but when they arrive at the exterior 
extremities of the foramina in those bones, this coat, 
derived from the dura mater, appears to separate 
into two lamina. The exterior lamen combines with 
the periosteum, and the interior continues to invest 

♦ See volume 1. page 349. 
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the nerve^ but seems to change immediately into cel- 
lular substance ; so that the exterior coat of the nerves 
may be regarded as composed of oellular membrane, 
which is continued from the sheath derived from the 
dura mater. 

It has been supposed that the membrane which 
forms the sheaths for the medullary fibrils of which 
the nerves are composed, is of a peculiar nature ; but 
it appears to be derived from the pia mater, investing 
the brain and the spinal marrow. It is very vasculan* 

The ramification of a nerve is simply the separa- 
tion of some fibres from the general fasciculus. The 
branch Mtnmonly fbrms an acute an^le with the nain 
tronk. 

The course of these branches from their origin to 
their termination is generally as straight as possible. 

When the nervous cords are examined in an animal 
recently dead, there is an appearance of white lines 
arranged in a transverse or spiral direction. The 
^nte of this appearance is not well understood. 
' In various parts of the body net works are formed 
by the comibination of diffferent nerves or the branches 
^f nerves. In those instances the branches of one 
nerve unite with those of another, and form new 
branches. These new branches again divide, and 
their ramifications unite with other new ramifications 
to form other new trunks. These new trunks divide 
again, and form new combinations in the same way. 

The trunks last, formed proceed to the different 

*" Stveral Mithors liave written prof b eB C dly on tbd itraotore of tfae 
B^rvest vit, Mooroi in bis " Obeervationt on the Structure and Functions 
of the Nervous System.** — Bicbat, ^'Analomie €reneraIe.***-FontaBS, 
•* Treatise on the Poison of the Viper/'— Reil, " Exercitationes Anatomi- 
cci'^^^Soaniv '* Annotationes Acndemic®."— Prochaaka, **• Da Stmctnia 
Wervomm. 

I regret that it has not been in ray power to procure Reil, Proebaska, 
or Scarpa. 



Ptewuses. — Cktngthn^. Sit 

parts of the body, as other nerves do which aris^ im"- 
mediately from the brain. 

These combinations are denominated Plexuses^ 
There are several of them in the cavities of the abdo« 
men and thorax, formed by the ramifications of the 

Eir vagum and the sympathetic nerves. The tout 
wer cervical, and the first dorsal nerve, form a very 
remarkable plexus of this kind, which extends from 
the side of the neck to the axilla, and forms the nerves 
of the arm. The lumbar nerves form a similar plexus^ 
although not so complex, from which the crural nerve 
arises. The anterior nerves of the sacrum also unite 
for the formation of the great sciatic nerve. 

It appears to be clearly ascertained, that the great 
object of this peculiar arrangement is the combination 
of nervous fibres from many different sources, in each 
of the nerves, which are distributed to any organ. 
Thus, the smaller nerves of the arm, that are distri- 
buted to the different parts, are not to be regarded 
simply as branches of any one of the five nerves 
which are appropriated to the upper extremity, but 
as composed of fibres which are derived from each of 
them. 

Many of the nerves are enlarged in particular 
places, so as to form small circumrscribed tumours^ 
which are denominated Ganglions. 

These Ganglions are generally of a reddish colour. 
By very dexterous management, they can be shown 
to consist of a texture of fibres. The larger cords^ 
which compose the nerve, seem suddenly to be re- 
solved into the small fibres, of which they consist. 
These small fibres, after proceeding separately a 
greater or lesser distance, according to the size of 
the ganglion, and changing their relative situation^ 
are again combined in cords, which recompose the 
nerve. 

These fibres appear to be surrounded by a fine 
Vol. II. 41 



oelliila? sub$tefic6) whioh is vascular^ moist^ and 19ft* 
It IS asserted that^ in fat subjectfi^ an oily substance 
]pese,mUHng fat; and in hydropic subjects, a serous 
flijid has been found in this texture. 

Ganglions are often connected with but one nerve, 
wh^ch seems to enter at one extremity and go out at 
the other. But they frequently receive additional 
branches from other nerves, and send off additional 
branches to parts different from those to which their 
principal nerves are directed. When connected witk 
but one nerve^ they have been called simple ganr 
gUons: when they receive and give off additional 
branches^ they are denominated compound gangliotu. 
It does not appear that there is any important diffe- 
rence in their structure, in these cases. 

The simple ganglions occur in the nerves of the 
spiral marrow — the posterior fasciculus of the nerves 
luiving always formed a ganglion before it is joined to 
the anterior fasciculus. The sympathetio nerve, 
throughout its whole extent, forms compoun4 Sio* 
glioos. 

The use of this particular structure does not appear 
to be perfectly known. It seems, however, certain, 
that the different fibres — (of which the nerves form- 
ing ganglions are composed) — are blended together 
and arranged in a manner different from that in whicb 
tbey were arranged before the nerve entered the 
ganglion. 

It ought to be observed, that tJie combination of 
nervous fibrillar, so as to bring together those fibrtif 
which originally belonged to different coi*4s, seentf 
to have been kept in view throughout the whole ar- 
rangement of the nervous system. It is not only in 
the plexus and the ganglion that this appears, but, 
also, in some of the larger nervesj for in them, the 
fibres which form the cords that compose the nerve, 
instead of running parallel to each other, along the 
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mhdU extent of the nerve^ form a species of plexuA 
in dieifcoarsei separating from the fibres with which 
they were originally combined^ and uniting with the 
Abries of other cords; as in other cases of plexus.^ ? 

Tliere have been donbts respecting the possibility 
«r a reproduction c^ the substance of the nerves when 
It has been destroyed^ but it appears to have been 
elearly proved by the experiments of Mr. Haighton^ 
that a reproduction does really take place.f 

Nine pair of nerves proceed from the brain through 
6ie foramina of the cranium. They are called JVervei 
€f th^ Btain, or Cerebral Serves. One pair passes 
off between the cranium and the spine^, which id 
odled Sub-Oeeipitat. Twenty-nine or thirty pair 
friths through the foramina of the spine: they are de^ 
ttMlinated Cervicaly Dorsal^ Lumbar^ and Sacrat^ 
Ahom the bones with which they are respectively con- 
oeoted. There are seven pair of Cervical nerves^ 
twelve Dorsal^ five Lumbar^ and five or six Sacral— 
tlnounting^ with the nerves of the brain^ to thirty*- 
Hiiie or forty pair. 

JSTEBFES OF THE BRAm. 

The nerves which go off from the brain and me- 
dulla obbngata are named numerically^ according to 
the order in which they occur^ beginning with the 
anterior. They also have other names^ which gene- 
rally are expressive of the functions of the different 
parts to which they are distributed. * 

THoie which go to the nose are anterior to all the 
others, and are, tberefcnre, denominated 

THB FIRST PAIB^* OR THE OLFACTORY NERVES. 

They arise by three delicate white fibres from the 

* Sse MoDro*t Observatioos on the Structure and Functions of tbe 
Nanrooi System. Plate zviiL 
t Sea Loodea Philoaophieal Tmmnctioas, for 179S, Part I. 
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under and posterior part of the anterior lobes of tlM 
brain^ being derived from the Corpora Striata^ Thfy 
proceed forward to the depression on the cribrifonb 
plate of the ethmoid bone^ on each side of the crista 
galli. The upper surface occupies a small sulcus 
formed by the convolutions of the lower surface pf 
the brain^ and, therefore, has a longitudinal ridge on 
it* The lower surface is flat. Their texture b like 
that of the medullary part of the brain. 

On each side of the, crista galli each of them forms 
a pulpy enlargement of a brownish colour, which is 
called the bulb^ and has been considered as a gan- 
glion. 

From this bulb many fine and delicate eonda g9 
off, which proceed through the dura mater a*d tike 
foramina of the cribriform plate to the SchneideriaB 
membrane. — ^These ramifications of the olfactory 
nerve seem to receive a coat from the dura, mater^ 
as they are much more firm after they have passed 
through it. They appear to be arranged in two rowa 
as they proceed from the ethmoid bone— ^ne running 
near to the septum, and the other to the opposite sur- 
face of the ethmoid bone.^ 

THE SECOND PAIR, OR THE OPTIC NERVES^ 

Originate from the T%alami JVervarum OptieanM, 
and appear on the external and lower surface of the 
braM, on each side of the sella turcica. 

Each Of them seems like a cord of medullary nat- 
ter enclosed in a coat derived from the pia mater, 
and has not the fasciculated appearance of the other 
nerves. The medullary matter, however, appears to 
be divided by processes that pass through it, which 
are derived from the coat of the nerve. 

"^ Sm Vol IL p. 0. 
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They proceed obliquely forward and inward^ oa 
each side of the sella turcica^ in contact with the 
brownish cineritious substance^ in which the infundi- 
bulum and the corpora albicantia of Willis are situ- 
ated.^ Anterior to this substance they come in con- 
tact with each other^ and again separate, in such a 
way, that it is an undecided question whether they 
decussate each other, or whether each forms an an- 
gle, and is in contact with the other at the angle. 

From this place of contact, each nerve proceeds 
to its respective foramen opticuro, where it receives 
a coat from the dura mater, which extends with it to 
the eye, as has been described in the account of that 
organ. 

THE THIRD PAIR OF NERVES 

Are sometimes called Motores Oculoruniy in conse- 
quence of their distribution to several muscles of the 
eye. They arise at the inside of the crura cerebri, 
and make their appearance on the basis of the brain, 
at the interior part of the pons Varolii. 

They originate by numerous threads, which soon 
unite so as to form a cord, which passes through the 
dura mater, on each side of the posterior clinoid pro- 
cess, and continues through the cavernous sinus, and 
the foramen lacerum, to the orbit of the eye. 

Before this nerve enters the orbit it generally di- 
vides into two branches which are situated one above 
the other. The Uppermost Branch is spent princi- 
pally upon the rectus superior muscle of the eye, but 
sends a twig to the levator palpebrsB. The Inferior 
Branch is distributed to two of the recti muscles^ 
viz. the internus and' the inferior, and also to the 
inferior oblique. It likewise sends a twig to a small 
ganglion in the orbit, called the Lenticular or Oph^ 

*S6oVoLI.|M«eaaL 



Iburih and Fifth Pair oflferm. 

iM$nie GhingKan,^ frotti which proceed the tne 
nefvoiis fibres that perforate the sclerotic coat^f 

THB FOUBTH PAIR OF NBRVB8 

Are called the Pathetic, in consequence of the ex- 
pression of the countenance produced by the action 
of the muscle on which they are spent. They arise 
from the side of the valve of the brain, below and be- 
hind the Tubercula Quadrigemina^ sind are so small 
that they appear like sewing thread. They proceed 
round the crura of the cerebrum, and appear on the 
surface between the pons Varolii and the middle 
lobes of the brain. They proceed along the edge of 
the tentorium, which they perforate, and passing 
through the upper part of the cavernous sinus, enter 
the orbit by the foramina lacera. They are exclu- 
sively appropriated to the Superior Oblique, or JYth 
chlearis muscle. 

THE FIFTH PAIR OF NERVES 

Are called TVigeminaf because each nerve divides 
into three great branches. 

These nerves arise from the crura of the cerebel* 
lum^ where they unite to the pons Varolii by dbtioct 
fibres, which are connected so as to form a cord or 
nerve, that is larger than any other nerve of the 
brain. In many subjects this cord seems partially 
divided into two portions, the anterior of which b 
much smaller than the posterior, and appears softer 
at its origin. 

It passes into a short canal formed by the dura 
mater^ near the anterior extremity of the petrous por- 

* This ganglioii, which is ooiwidered as Uie sroallett in the body, to 
ttk the outside of the optic nerve, near its entrance into the orbit, sod is 
gMMtallT sunounded br soft adipose matter. 

t Bee Vol. L, page 364. 

I See Vol. L, page 343. 
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tion of the temporal bone^ at a small diatance below 
the edge of the tentorium. It is perfectly loose and 
free from adhesion to the surface of this canal; but it 
soon passes out of it under the dura mater^ and then 
adheres to that membrane. After leaving the canal^ 
it expands like a fan^ but still consists of fine fibres^ 
which have some firmness. It is said that there are 
seventy or eighty of these fibres in the expansion^ 
but they appear to be more numerous. Round the 
circumference of the expansion is a substance of a 
brownish colour^ into which the fibres enter. This 
li the Semilunar Ganglion, or the Ganglion of Gcu- 
serf and from it the three nerves go off. 

These nerves pass off from the convex side of the 
ganglion^, and are denominated the Ophthalmic, the 
Superior Maxillary, and the Inferior Maxillary* 

The Ophthalmic J^erve 

Passes into the orbit of the eye through the fora* 
men lacerum: it there divides into several branches, 
which are called^ from their distribution, the Frontal 
or Supra Orbitar, the JVIasal and the Lachrymal. 

The Drontal or Supra Orbitar branch proceeds 
forward in the upper part of the orbit, exterior to 
the membrane which lines it, and divides into two 
ramifications. One of these is small, and passes out 
of the orbit near the pulley of the superior oblique, 
to be spent upon the orbicularis muscle and the con- 
tiguous parts. 

The other ramification passes through the Supra 
Orbitary Foramen, or through the notch, which is in 
the place of that foramen, and divides into a number 
of twigSi some of which pass transversely towards the 
side of the head, and communicate with twigs from 
the portio dura. Most of the others extend up- 
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wards on the head. Some are distributed to the an* 
terior part of the occipito-frontalis muscle^ and the 
integuments of the forehead; others are spent upon 
the upper portion of the scalp. Some of the extreme 
parts of these ramifications also communicate with the 
portio dura. 

The J^asal Branch proceeds obliquely forward 
towards the inner side of the orbit, and sends a twig, 
in its course, to the lenticular ganglion. It also sends 
off some small twigs, to join the ciliary nerves which 
go from the. ganglion. On the inside of the orbit, a 
branch leaves it, which proceeds through the Forch 
men Orbitare Internum Anterius to the cavity of 
the cranium, and passes a small distance upon the 
cribriform plate of the ethmoid bone^ under^ the dura 
mater, to a fissure in the said plate near the crista 
galli, through which it proceeds into the cavity of 
the nose. Here it divides into twigs, some of which 
pass on the septum near its anterior edge, and termi- 
nate on the integuments at the end of the nose, 
while others pass down on the inferior turbinated 
bone. 

After parting with the ramifications to the nose, the 
remainder of the nasal branch continues to the in- 
ternal canthus of the eye, and sends twigs to the 
lachrymal sac, the caruncula lachrymalis, the eye- 
lids, and the exterior surface of the upper part of the 
nose. 

The Lachrymal Branch proceeds obliquely for- 
ward and outwards, towards the lachrymal gland. 
In its course, it sends off a twig, which passes through 
the spheno maxillary fissure, and communicates with 
a twig of the upper maxillary nerve, and one or 
more twigs that pass to foramina in the malar bone. 
The main branch passes to the lachrymal gland, and 
some twigs continue beyond it to the contiguous 
parts. 
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The Superior Maxillary Nerve. 

The second branch of the fifth pair is examined 
"with great difficulty on account of its peculiar situa- 
tioB. It proceeds from the semilunar ganglion^ and 
passes through the foramen rotundum of the sphe- 
noid bone into the upper part of the zygomatic fossa, 
in this situation it sends a twig to the orbit by the 
spheno roaxiHary fissure, and a branch, called the 
Infra OrhitoTy which appears like the main nerve, as 
it preserves a similar direction, to the infra orbitar 
canal. At the same place it sends downwards two 
branches, which unite together almost immediately 
after their origin, and, as soon as they have united, 
enlarge into a ganglion.^ This ganglion is called the 
Spheno Palatine. It is rather of a triangular figure, 
and lies very near the spheno palatine foramen. It 
gives ofi^ a posterior branch, which passes through 
the pterygoid foramen to the cavity of the cranium : 
some branches which proceed through the spheno- 
palatine foramen to the nose, and are called the Sphe- 
no Palatine ov Lateral JVasalJVerves: and an inferior 
branch that proceeds through the posterior palatine 
canal, and is called the Palatine JSrerve. 

The small branch, which was first mentioned, as 
going to the orbit by the spheno maxillary fissure, di- 
vides into two ramifications. One of them unites with 
a twig of the lachrymal branch above mentioned, 
and passes out of the orbit, through a foramen in the 
malar bone, to the face, where it is distributed. 
The other passes also through a foramen of the ma- 
lar bone, into the temporal fossa, and, after uniting 
with twigs from the Inferior Maxillary JVerve^ pro- 
ceeds backwards and perforates the aponeurosis of 

" Sometimefl a single branch paases downwards instead of two; but 
it forms a ganglioQ in the same place. 

Vol. 11. 42 
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the temporal muscle^ to termiaate oq the integuments 
of the temporal region. 

Before the Infra Orbitar branch eirters the canal 
of that name^ it sends off two twigs called Posterior 
Dental yYerves, which pass dow^nwards on the lobe* 
roj^ity of the upper maxillary bone^ and enter into 
small canals in that bone^ that are situated behind 
the Antrum Maxillare. They subdivide inio- fine 
twigB that proceed forward to the alveoli of three or 
four of the last molar teeth^ and penetrate each of 
the roots by a cavity at its extretmty* Twigs also 
proceed from these nerves tx> the posterior part of 
the gums and buccinator muscle* 

After the posterior dental nerves beve left it, the 
Infra Orbitarnevwe proceeds forwards in the eanal of 
that name; and near the extremity of it, gives oif the 
anterior dental nerve, which aocompanies^it fi>rsome 
distance, and then proceeds downwards in a ean^I in 
the bone anterior to the antrum maxillare. in Us 
course this nerve divides into many fibres, which pasfr 
to the roots of the incisor, canine, arMl small molar 
teeth, each in its proper canal. These dental bnmoh- 
es sometimes pass in the antrum maxilkire between 
the lining membrane and the bones. The Hftfra 
Orbitar nerve passes out of the foranten upon the 
cheek, and divides into several branches* of con»^ 
derable size, wliich are distributed on the face from 
the side of the nose to the back of tt^e cheek, and also 
upon the under eye-lid and the upper lip. 

The Ptoygoid JS/erve, or posterior bi^aiich, passes 
backwards, from the ganglion to a canal i» the basr 
of the pterygoid process of the Os Sphenoides, aad 
proceeds tlnough it. After leaving this canal, it 
passes through a substance almost as firm as carti- 
fage, which closes the anterior foramen lacerum, at 
the basis of the cranium, and divides into two 
branches. The smallest of them, called tlie Fidiaa 
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^ervty proceeds with a small artery to the small fo- 
ramen, or Hiatus Fallopii^ on the anterior side of the 
petrous portion of the temporal bone^ and continues, 
through a small canal^ to join the Portio Dura of the 
seventh pair in the larger canal, called the Aqueduct 
of FallopiuSn at the first turn in that canal.* The 
other branch of the pterygoid nerve proceeds to the 
Foramen Caroticum, and passes through it, with a 
twig of the sixth pair, to join the first cervical gan- 
glion of the Intercostal JSTerve. 

The SphenO' Palatine, or Lateral JVasal JVerves, 
consist of several branches which pass from the sphe- 
no palatine ganglion through the Spheno palatine 
foramen into the nose. Some of them are distri- 
buted to that part of the pituitary membrane, which 
is above the upper meatus, and others to the part 
which is immediately below it. Some of the branches 
which thus enter the nose are spread upon the sep- 
tum; one among them extends upon it, downwards 
and forwards^ to the anterior part of the palatine pro- 
cess of the upper maxillary bone, where it enters into 
the foramen incisivum, and terminates in a papilla in 
the roof of the mouth.f 

The Palatine Branch proceeds through the canal 
formed by the upper maxillary and palate bones, to 
the roof of the mouth and the soft palate. Soon af- 
ter its origin, it sends oif a twig which proceeds 
down a small canal that is behind it. It also sends 
offy as it proceeds downwards, several twigs to that 
part of the membrane of the nose which covers the 

* The late Mr. Joha Hunter believed that this nerve parts from tbe 
portio dura at the lower end of tho aqueduct, and is the chorda tym- 
panl 

f The curious distribution of this nerve appears to have been known tm 
tbe late John Hunter, and also to Cotunnius; but it is minutely described by 
Scarpa, and is delineated by Soemmeringr in his plate of the nose. — See 
" Observations on certain parts of the Animal Economy,** by J. Hunter, 
page 210, and also Scarpa ** De Organo Olfactus.** In this last are soiiie 
ifiterottiog observations relative lo the ducts of Steno. 
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inferior turbinated bone. When it arrives at the 
roof of the mouth, it divides into several branches 
which run forwards, and are distributed to the mem- 
brane which lines the roof of the mouth. Some of its 
branches pass to the soft palate, the uvula, and the 
tonsils; small filaments pass into the beck part of the 
irpper jaw. 

The inferior Maodllarxf Ketu^ or the Third Branch 
of the Fifth Pair, 

Passes through the foramen ovale into the zygoma- 
tic fossa, and divides into two branches^ one of which 
sends ramifications to many of the contiguous mus- 
cleSf as the Temporal, the Masseter, the Buccinator, 
ttie Pterygoid ,' and, also, to the anterior part of the 
ear and the side of the head. The other branch 
passes between the pterygoid muscles, and divides 
into two ramifications, one of which proceeds^ to the 
tongue, and is called the Lingual or Gustatory^ 
while the other passes into the canal of the lower 
jaw. 

The Lingual Mrve proceeds between the ptery- 
goid muscles, and, in its course, is joined by the chor- 
da tympani. It continues forward between the max- 
illary gland and the lining membrane of the mouth; 
and passes near the excretory duct of that gland, 
above the mylo-hyoideus and the sublingual gland to 
the under side of the tongue, near the point : it then 
divides into a number of branches which enter into 
that body between the genio-hyoideus and lingualis 
muscles. This nerve has been supposed to be 
particularly concerned in the function of taste, 
because many of its branches continue to the up- 
per surface of the tongue, especially near the 
point. In its course it has a communication with 
the ninth pair of nerves, and it sends twigs to the 
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membrane of the mouth and gums^ and the contigii'^ 
ous parts. 

After parting with the lingual nerve, the inferior 
maxillary continues to the upper and posterior orifice 
of the canal in the lower jaw« Before it enters this 
canal it sends a branch to the sub-maxillary gland^ 
and to the muscles under the jaw. It then enters the 
canal, attended by blood vessels, and proceeds along 
it to the anterior maxillary foramen, on the side of the 
chin, through which it passes out. In this course it 
sends twigs to the sockets of the teeth, and generally 
supplies all the large and one of the small grinders. 
Before it leaves the jaw it sends a branch forward^ 
which supplies the remaining teeth on the side to 
which it belongs. After passing out, through the 
anterior foramen, it is spent upon the muscles and in- 
teguments of the front of the cheek, the chin and the 
under lip. 

THE SIXTH PAIR OF KERVES 

Are called Motores Extemi. They arise from the 
commencement of the medulla oblongata, and pro-* 
ceed forward under the pons Varolii. They proceed 
through the dura mater on the inside of the fifth pair^ 
and appear to pass through the cavernous sinuses, but 
are enclosed in sheaths of cellular membrane while 
they are in those sinuses. When in this situation 
they are near the carotid arteries, and each nerve 
sends off one or more very fine twigs, which being 
joined by a twig from the pterygoid branch of the 
fifth pair, accompany the carotid artery through the 
carotid canal, and then unite themselves to the upper 
extremity of the upper cervical ganglion of the inter- 
costal nerve. 

The sixth pair afterwards pass into the orbit of the 
eye, each through the foramen lacerum of its respec* 
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tive aide^ and is spent upon tbe Rectus Extemus or 
Mducior muscle of the eye. 

THE SEVENTH PAIR OF NERVES 

Comprises two distinct cords^ which have very dif- 
ferent destinations; and have^ therefore, been consi- 
dered as different nerves, by several anatomists. One 
of these cords is appropriated to the interior of the 
car, and is the proper Jiuditory JSTerve. The other 
is principally spent upon the face, and, therefore, has 
hetxL called the Facial. They have, however, more 
frequently been denominated the Seventh Pair, and 
distinguished from each other, in consequence of a 
ipreat differemce in their texture, by the appellations 
of Portio Dura and Portio Mollis. 

These two cords pass off nearly in contact with 
«each other, from the side of the upper part of the 
Medulla Oblongata, where it is in contact with the 
pons Varolii; but the Portio Mollis can be traced to 
the fourth ventricle, while the Portio Dura is seen 
to rise from the union of the pons Varolii with the 
medulla oblongata and the crura Cerebelli. The Por- 
iio Dura, at its origin, is on the inside of the Portio 
Mollis. Between these cords are one or more small 
fibres, called Portio Media, which seem to originate 
Tery near them, and finally unite with the Portio 
Dura. 

Each of the seventh pair of nerves, thus composed, 

{proceeds from its origin to the Meatus Auditorius 
nternus of the temporal bone; and the Portio Mollis 
divides into fasciculi, which proceed to the different 
parts of the organ of hearing in the manner described 
in the account of the ear.^ 

The Portio Dura enters an orifice at the upper 
and anterior part of the end or bottom of the Meatus 

* See Vol. I. p. 344. 
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Jhiditorius Intemus. This otifice is the commence* 
ment of a canal, which has been called the *Squeduet 
of FaUopiuSj and proceeds from the Meatus Audito- 
rw9 Internus to the external foramen, between the 
mastoid and styloid processes at the basis of the cra- 
ninm. This canal first curves backwards and aotr 
wards^ near to the upper surface of the petrous booe^ 
then forms an acute angle, and proceeds^ (back* 
wards and downwards,) to the stylo-mastoid foramen, 
X>assing very near the cavity of the tympanum in its 
course. 

The Portio Dura, as it passes iirto the canal from 
the meatus internus, seems to receive an investment 
from the dora mater. It fills up the canal^ but does 
not appear to be compressed. Near the amgle it ia 
joined by the twig of the Vidian nerve, which pro- 
ceeds from the pterygoid branch of the ifth pair,4Mid 
enters the petrous bone by the small foramen innomi- 
natum on its anterior surface. In its course throagk 
the canal it sends off some very small twigs to the 
muscles and appurtenances of the small bones of tlie 
ear, and to the mastoid cells; and, w^hen it has ar- 
rived almost at the end of the canal, it sends oflP, in u 
retrograde direction, a small branch which proceeds 
into the cavity of the tympanum, (entering it by m 
foramen near the base or the pyramid,) and crosses, 
the upper part of it, near the membrana tympanic 
between the long processes of the Malleus and Incus^ 
This twig is the Chorda Timpani; it proceeds from 
the cavity by a fissure on the outside of the Eusta- 
chian tube, to join the lingual branch of the fifth 
pair^ as has been already mentioned.* 

The Portia Dura^ after passing out of the Ihra- 

* Tho late John Hunter believed tb&t tbo chorda tympsni is mereljr » 
coDtinaotion of the twi^ of the pteryg^oid branch which joins the portia 
dura above.— See QhservattoDs on certain parts of the Animal £cooeiDj> 
page 220. 
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men Siylo'Mastoideumj is situated behind and within 
the parotid gland. Here it gives small twigs to the 
back of the ear and head^ and to the digastric and 
sQrlo^hyoideus muscles. It perforates the gland af- 
ter sending filaments to it, and then divides into 
branches which are arranged in such a manner that 
they consUtute what has been called the Pes Jlnse- 
rinus. 

To describe the various branches in this expansion 
would be more laborious than useful. Some of them 
are spread upon the temple and the upper part of 
the side of the head, and unite with the supra-or- 
bitar branches of the ophthalmic nerve. Some pass 
above and below the eye, and are distributed to the 
orbicularis mu€cle, and communicate with nervous 
twigs tbat pass through foramina in the malar bone^ 
^o. Some large branches pass transversely. They 
cross the masseter muscle, and divide into ramifica- 
tions which are spent upon the cheek and the side of 
the nose and lips, and communicate with the small 
branches of the superior maxillary nerve. 

A large number of branches pass downwards. 
Maay of them incline forwards; and are spent on 
the soft parts about the under jaw; while others pro- 
ceed below the jaw to the superficial muscles and in- 
teguments of the upper part of the neck, communi- 
cating with the branches of the contiguous nerves.^ 

THE EIGHTH PAIK OF NERVES 

Are very frequently denominated the Par Vagunij 
on account of their very extensive distribution. 

* A moBt minute and laboured description of the nerves of the face 
was published by the celebrated Meckel, in the seventh volume of Me- 
moire of the Royal AssdAemy of Sciences of Berlin, for the year 1751, ac- 
companied with a plate, exhibiting the side of the head, of three times the 
natural size. This is republished in the Collection Academique : Partie 
ftrangere.-— Tom. viii. 
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They aH^e frMi those portkms of the medulla ob-^ 
lotigata which are denominated the Corpora OHvatia^ 
Each nei^ve consists of a cord^ which is anterior^ and 
called the Olosso- Pharyngeal f and of a consid^i^able 
number of small filaments^ which arise sepapatety^ 
but unite and form another cord, the proper Par Fa- 
gum. Associated with these is a third cord^ called 
the Spinaly or ^ceteMory J^erm at Willis, which ori- 
ginates in the great canal of the spine, and, passin]^ 
up into the cavity of the cranium, goes cot irf it wttli 
these nerves through the foramen lacerum. 

The two first mentioned nerves proceed from ttieir 
origin to the posterior foramen lacerum, and pate 
through it with the Internal Jugular vein, — being 
separated from the rein by a small process of bone» 
They are also separated from each other by a smalt 
process of the dura mater. In the foramen they arre 
very close to each other; but soon after they have 
passed through it, they separate and proceed towards 
their different destinations. 

The Ghsso-Pharyngeal proceeds towards the 
tongue, between the stylo-piharyngeus and the styles 
glossus muscles, fc4lowing the course of the last men* 
tinned muscle to the posterior part of the tongue* 
At the commencement of its course it receives a twig 
from the Portia Dura, and one also from the Par Va^ 
gum. It soon gives off a branch which passes down 
on the inside of the common carotid to the lower part 
of the neck, where it joins some twigs of the intercos- 
tal to form the cardiac nerves. Afterwards it sends 
off several twigs to the muscles of the pharynx and 
its internal membrane, and also some twigs which unite 
with others from the upper cervical ganglion of the 
Sympathetic^ and form a network that lies over the 
anterior branches of the external carotid. The Oloew^ 
Pharyngeal Anally enters the tongue, at the termina- 

Vol. IL 43 
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tioQ of the hyo-glossus muscle; and after sending 
branches to the lingualis, and the various muscles in- 
serted into the tongue^ terminates in small ramifica- 
tions that are spent upon the sides and middle of the 
root of the tongue^ and upon the large papilla* 

THE PAR VAGUli 

Are slightly enlarged after passing through the 
foramen lacerum. As they descend^ they adhere to 
the superior ganglion of the intercostal^ and also to 
the ninth pair. They proceed behind and on the out- 
side of the carotid^ and are contained in the same 
sheath of cellular membrane which encloses that ar- 
tery and the internal jugular vein. Each of these 
nerves^ soon after it leaves the cranium^ gives a twig 
to the glosso-pharyngeal; that soon after it sends off 
a branch called the Pharyngeal^ which unites to one 
from the accessory nerve^ and to one or more from 
the glosso-pharyngeal^ and proceeds to the middle 
constrictor of the pharynx^ when it expands into ra- 
mifications that form a plexus from which proceed a 
number of small twigs that go to the larynx^ and 
some that pass down on the common carotid artery. 

It then sends ofi*^ downward and forward^ the Su- 
perior Laryngeal nerve, which continues in that di- 
rection behind the carotid artery, and divides into 
an external and internal branch. 

The Internal Branch, which is the largest, pro- 
ceeds between the os hyoides and the thyroid carti- 
lage; and divides into numerous ramifications which 
are distributed to the arytenoid muscles and to the 
membrane which lines the larynx and covers the epi- 
glottis. It is said, that fine twigs can be ti*aced into 
the foramina, which are to be seen in the cartilage of 
the epiglottis; — some ramifications can be traced to 
the pharynx; — others communicate with the branches 
of tne recurrent nerve. 
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The External Branch sends twigs to the pharynx^ 
to the lower and inner part of the larynx^ and to the 
thyroid gland. 

In its course downwards^ the great nerve sometimes 
sends off a twig^ which unites with one from the ninth 
pair that passes to the sterno-hyoidei and sterno-thy- 
roidei mnscles. 

It uniformly sends off one or more twigs, which pass 
into the thorax and combine with small blanches from 
the sympathetic or intercostal nerve^ to form the 
Ccrdiae plexvSf which sends nerves to the heart. 

After entering the thorax^ the right trunk of the 
Par Fagum passes before the subclavian artery; and 
the left trunk before the arch of the aorta ; and im- 
mediately after passing these arteries^ each of the 
nerves divides into an anterior and posterior branch. 
The anterior is the continuation of the Par Fagum} 
the posterior is a nerve of the Larynx; which^ 
from its retrograde course^ is called the Recurrent 
Mrve. 

On the left side the Recurrent J^erve winds back- 
¥rards round the aorta^ and^ on the right side^ round 
the subclavian artery^ and proceeds upwards^ deeply 
seated^ on the side of the trachea^ to the Larynx. 
Soon after its origin it sends filaments to a ganglion 
of the sympathetic^ to the cardiac plexus, and to a 
pulmonary plexus, soon to be mentioned. In its 
course upwards, it sends twigs to the trachea and the 
oesophagus. It proceeds behind the thyroid gland^ 
and sends twigs to that organ. At the lower part 
of the larynx it sends off a branch which communi- 
cates with branches of the superior laryngeal nerve. 
It also divides into branches which are spread upon 
the posterior crico-arytenoid, and the arytenoid mus- 
cles; and also upon the lateral crico-arytenoid and the 
tliyreo-arytenoid muscles^ as well as upon the mem- 
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brane which lines the l^nck part of the Uryn?: and (he 
<$ontiguous surface of (he pharynx. 

There is a difference in the arrangement of th^ 
recurrents on the different 3id^, \n consequence of 
one winding round the aorta^ while the other wia4» 
Tound the subclavian artery. 

After sending off the recurrents, each trunk pf Xh^ 
Par Vagum proceeds behind the ramifications of the 
V*^chea; hut previously detaches some small bram^hf^f, 
which are joined by twigs from the intercostal a^id 
{from the recurrent, and form a plexus upon the ante- 
rior part of the vessels going to the lungs. This «tfn- 
terior plexusj after sending off some minute bntnobes 
to the cardiac nerves and the pericardium^ transmits 
its branches with the bronchia a^d the blood vessels^ 
into the substance of the lungs. 

Some of the branches which proceed from the par 
vagum^ pass down on the posterior part pf the trn- 
chea, and enter into the membrane whieh forms itf 
and the mucous glands which are upon it} and same 
pass to the oesophagus. 

When the par vagum is behind the great vesseb 
of the lungS) a number of branches go off transversely, 
and are also joined by some fibres from the sympa- 
thetic. These form tJie Posterior pulmanary plexuif 
the ramifications from which proceed into the sub- 
istaace of the lungs, and are principally spent uppn 
the ramifications of the bronchia. It has been said,^ 
that the small twigs into which they divide, very 
generally penetrate into the small ramifications of the 
bronchia, and are spent upon their internal mem- 
brane. 

Soon after sending off the nerves of the pulmo- 
nary plexus, the Par Vagum proceeds downwards 

* See Buisson, in tbc coatinuatioD of the De^riptive Anatomy </ 
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upon the ioesopagua; the left; neme beiag iitiutted 
anteriorly, and the rigbl positeriorljr^ Each of theac 
nerves forms a plexus so aa nearly to surround th^ 
essophagus, as they descend fw k; but the net-work 
ii thickest on the posterior side. They pass through 
the diaphragm with the essophagos^ and unite agaim 
10 as to ionn considerable trunks. 

The Antarior^ which is the snallest, proeeeds akmg 
the leaser curvature of the stomach to the pylorus. 
Some of its fibres are spread upon the anterior aide 
of the stomach and the lesser omentum. Others of 
them extend to the left hepatic^ and also to the solar 
plexus. 

The Posterior trunk sends branches to surround 
the cardiac orifice of the stomach. Many branches 
are spread upon the under side of the great curva- 
ture of the stomach. Some of them pass in the 
course of the coronary artery to the coeliac^ and 
unite to the hepatic and splenic plexus; and one 
trunk) which is thick, although shorty proceeds to 
the solar plexus. 

TTu JleceBsory J^erve of Willis^ 

Which has been mentioned as associated with the 
eighth pair of nerves^ within the cranium^ has a very 
peculiar origin. 

It arises by small filaments, which come off from 
the spinal marrow^ between the anterior and posterior 
lasciculi of the cervical nerves, and proceeds up- 
wards to the great occipital foramen^ between these 
fasciculi. It commences sometimes at the sixth or 
seventh cervical vertebra, and sometimes about the 
fourth. It enters the cavity of the cranium through 
the foramen magnum, and proceeds upwards and out- 
wards, so as to join the eighth pair of nerves at some 
distance from its origin, and in this course it receives 
ilaments from the medulla oblongata. 
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After approaching very near to the eighth pair of 
nerveS) it accompanies it to the foramen lacerum, and 
passes out in its own separate sheath. It then leaves 
the eighth pair and descends towards the shoulder^ 
proceeding through the stemo*mastoid muscle. Soon 
after it e^nerges from the cranium, it sends a ramifi- 
cation to the pharyngeal branch of the Par vagum 
and another to the Par vagum itself. After passing 
through the upper and back part of the sterno-mastoid 
muscle it terminates in the trapezius. It adheres to 
the ninth pair of nerves as it passes by it, and sends 
m twig to the sub-occipital and some of the cervical 
nerves. It also gives ramifications to the sterno- 
mastoid muscle as it passes through it. 

It has already been stated that the Laryngeal and Recur- 
rent Nerves appear to answer different purposes in their 
distribotion to the Larynx. — ^Wben both of the recur- 
rent nerves are divided in a liviqg animal* the voice 
seems to be lost When the laryngeal nerves only are 
divided, the strength of the voice remains, but it is flat- 
ter. The recurrent nerves, thereforot seem essential to 
the formation of the voice. The laryngeal nerves are ne- 
cessary to its modulation. 
The history of the investigation of this subject is con- 
tained in Mr. Haighton's paper in the third volnme 
of Memoirs of the Medical Society of London. 

THE NINTH PAIR OF NERVES. 

Each of these nerves arises from the groove in the 
medulla oblongata, between the corpora pyramidalia 
and the corpora olivaria. Three or four fasciculi^ of 
distinct filaments^ unite to form it. Thus composed, 
it proceeds to the anterior condyloid foramen of the 
occipital bone^ and passes through the dura mater. 
It seems firmly united, by the cellular membrane^ to 
the eighth pair, and to the first ganglion of the sym- 
pathetic, soon after it passes from the occipital bone. 
it is either connected to the sub-occipital Jierve by a 
small ramification^ or it joins a branch which pro- 
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ceeds from the sub-occipital to the cervical^ and 
bends round the transverse process of the atlas. It 
passes between the internal carotid artery and the 
internal jugular vein^ and crosses the external carotid 
at the origin of the occipital artery. At this place 
it generally sends downwards a large branch which 
is called the Descendens JVbni. Passing forwards, 
it is on the outside of the posterior portion of the 
digastric muscle, and inclines downwards; but near 
the tendon of the muscle it turns upwards^ and 
proceeds on the inside of the mylo-hyoideus^ where 
It divides into ramifications^ which^ at the anterior 
edge of the hyo-glossus muscle^ begin to enter into 
the substance of tne tongue^ between the genio-glos- 
sus and the lingualis muscles. 

Some of the branches of thb nerve unite with 
those of the lingual branch of the fifth pair. Others 
are distributed to almost all the muscles connected 
with the tongue. 

The branch called descendens nani passes down 
in the course of the common carotid artery^ and 
sends branches in its progress to the upper portions 
of the coraco-hyoidea and sterno-thyroidea muscles; 
it unites with ramifications of various sizes from the 
firsts second and third cervical nerves, which form a 
bow under the sterno-mastoid muscle, from which 
ramifications go to the lower portions of the stemo- 
hyoidei and thyroidei muscles and of the coraco- 
hyoidei 

OF THE CERVICAL JVEBFES. 

The tenth or last pair of the head, commonly called 
the Sub-occipital^ may be arranged with these nerves, 
because they arise, like them, from the medulla 
spinalis, and are distributed to the muscles on the 
neck. 
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The 8UB-occrpiTAL JSTervts 

Arise on each side of the spinal marrow, Aearfy op- 
posite to the interval between the great foramen tX 
the OS occipitis and the atlas. 

Each of these nerves consists of an anterior and pos^ 
terior fasciculus, or bundle of fibres, which pass out- 
Wards immediately under the vertebral arteries, and 
form a ganglion, from which proceed an anterior and 
H posterior branch. 

l^he linterior branch is united to the second cervi- 
OJlI hetvc below, and to thfe ninth nerve, or the hyo- 
gl(tssal, abovcf. It also sends filaments to the upper 
ganglion of the great sympathetic nerve. 

The posterior branch is spent upon the Sectiy the 
Ohliquiy and some other muscles of the head. 

The proper Cervical J^erves consist of seven pain; 
of which the first si^^ go off between the vertebne of 
the neck, and the seventh between the last of the 
neck and the first of the back. 

The FIRST CERVICAL JM'erve 

Passes out between the atlas and the Vertebra Dm- 
tata. It originates from two fasciculi, which are 
connected to each other at a ganglion, and thea sepa- 
rate into an anterior and a posterior branch.* 

The anterior branch is connected by filaments with 
the accessory nerve, with the ninth pair of the heady 
and with the upper ganglion of the sympathetic. It 
is also connected with the second cervical nerve, and 
sends some branches to the muscles on the anterior 
part of the spine. 

The posterior branch, after communicaUng with 
the posterior branches of the sub-occipital and the 



* This arraDgement is common to the nerves of the q>ine. 
glum is formed by the posterior fasciculus. 
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second serves of the neck^ perforates the coroplexus 
muscle^ and ascending upon the back of the head^ is 
distributed with the occipital artery. 

THE SECOND CERVICAL NERVE 

Sends oif^ from its Anterior Branchj a twig which 
descends to the lower cervical ganglion of the sym- 
pathetic, and a considerable ramification to the third 
cervical nerve. It also sends oif some twigs to the 
sterno- mastoid muscle^ and others to join the acces- 
sory nerve. Some of its small ramifications pass 
down upon the external jugular vein^ and others unite 
with the descending branch of the ninth pair of the 
head. A small branch is also concerned in the for- 
mation of the phrenic nerve. Two larger branches 
of this nerve wind round the posterior edge of the 
sterno- mastoid^ and are spread under the integu- 
ments of the anterior^ lateral, and posterior parts of 
the neck and lower parts of the head; they have a 
communication with the portio dura of th^ seventh 
pair.^ The posterior branch of this nerve is spent 
upon the extensor muscles of the head and neck. 

THE THIRD CERVICAL NERTlS 

Sends down, from its Anterior Branchy the princi- 
pal trunk of the phrenic nerve. It also sends twigs 
to the fourth cervical, to the lower cervical ganglion 
of the intercostal, and to the descending branch of the 
ninth of the head. Some of its branches unite with 
twigs of the accessory nerve, and others are spent 
upon the muscles and integuments of the shoulder and 
lower part of the neck. A small Posterior Branch 
is spent upon the muscles of the back of the neck. 

* These soperficial tnranchet have Bometimes been described is comioff 
from a plexus ; bat they often arise direoUy from the Second CervicU 
nerve. 

Vol. II. 44 
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THE KERYES OF THE DIAPHRAGM 

Arc generally denominated the Phrenic. The prin- 
cipal root of eacli of them is commonly derived from 
the third cervical nerve, but frequently the second 
and the fourth cervical nerves contribute to the for- 
mation; and they are sometimes joined by a twig 
which is derived from the ninth pair. 

Each nerve proceeds down the neck, between the 
rectus capitis major and the scalenus anticus, and 
continues along the fore part of the scalenus anticus; 
it descends into the thorax within the anterior end of 
the first rib, between the subclavian vein and the ar- 
tery. It sometimes receives a twig from tiie fifth 
cervical nerve, and a twig passes between it and the 
great sympathetic. After entering the thorax, they 
descend, attached to the mediastinum, before the root 
of the lungs. In consequence of the projection of the 
point of the heart to the left, the course of the left is 
a little different from that of the right; that of the 
right proceeding in a more perpendicular direction. 
When they arrive at the diaphragm, they divide into 
many ramifications, which have a radiated arrange- 
ment, and terminate on the fibres of that muscle, both 
on the upper and lower surface. Some fibres from 
each nerve are continued downward, and comninni- 
cate in the abdomen with fibres from the intercostal. 

THE FOURTH, FIFTH, SIXTH, AND SEVENTH CERVI- 
CAL NERVES 

May be comprised in one description. They pais 
eff successively from the Medulla Spinalis, between 
the vertebriB, like the other nerves. Their Po$terior 
Branches are generally distributed to the back of the 
neck, and are very small. Their Anterior Branches 
are principally appropriated to the upper extremi- 
ties, and are large. They generally send each a 



Bemaining Cervical Mrves. — Brachial Plexus. 347 

small twig to the lower cervical ganglion of the inter- 
costal nerve^ and a few small branches to some of 
the contiguous muscles. They are arranged and 
combined so as to form the net-work^ now to be de- 
scribed^ which is called the Brachial or Axillary 
plexus; and^ in the formation of this plexus; they are 
joined by the first dorsal nerve. 

The BBACHML PLEXUS 

Extends from the lower part of the side of the neck 
into the arm-pit. It commences in the following 
manner. The fourth and fifth cervical nerves pro- 
ceed downwards^ and after uniting to each other 
about an inch and a half below their egress from the 
spine^ they separate again^ almost immediately^ into 
two branches. 

The sixth cervical nerve, after passing downwards, 
divides also into two branches, one of which unites 
with the uppermost branch that proceeds from the 
union of the fourth and fifth, and the other with the 
lowermost, and they all proceed downwards. 

The seventh cervical is joined by the first dorsal, 
which proceeds upwards, and unites with it at a 
short distance from the spine. The cord produced 
by their junction soon unites with one of the cords 
above described. As these different cords proceed 
downwards, they divide, and their branches again 
unite. The axillary artery, which passes in the same 
direction, is surrounded by them. In this manner 
the axillary plexus is often formed. 

The muscles about the shoulder, both before and 
behind, are supplied by the axillary plexus. Thus, 
it sends branches to the Sub-scapularis, Teres Major j 
and Latissimus JDarsiy behind; and to the Pectaralis 
Major and Minor, and the Mammae before. It also 
sends off a branch called the ScapuUtrisy which com- 
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iDonly arises from the upper part of the plexus^ and 
proceeds through the notch in the upper costa of 
the scapula to the supra and infra spinatus^ teres 
minor^ &c. 

J^erves of the Arm. 

All the great nerves of the arm are derived from 
the axillary plexus. There are six of them, which 
are denominated The Musculo Cutaneus; The Me- 
dian;* The Cubital^ or Ulnar; The Internal Cuta- 
neus; The JRadial or Muscular Spiral; and the Or- 
cumflex or Articular. 

The Musculo CutaneuSy or Perforating JVervCf 
passes obliquely through the upper part of the coraco 
brachialis muscle. Before it enters the muscle, it 
sends a branch to it. After leaving the muscle, it 
passes down the arm between the biceps and the bra- 
chialis internus, to which it also gives branches. It 
proceeds to the outside of the biceps, and continues 
under the median cephalic vein to the anterior and 
external part of the fore-arm; along which it passes 
under the integuments. On the lower part of the 
fore-arm it divides into many branches, which ex- 
tend to the root of the thumb and the back of the 
hand, and terminate in the integuments. 

The Median JSTervCj which is one of the largest of 
the arm, often proceeds from the ^illary plexus next 
to the musculo cutaneus; it passes down the arm, 
very near the humeral artery, within the edge of the 
biceps flexor muscle, and, during this course, gives 
off no branches of any importance. After passing 
the bend of the elbow, it proceeds under the apo* 
neurosis of the biceps, between the brachialis inter* 
nus and the pronator teres, and continues down near 

"" Sometimes called Radial. 
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the middle of the fore-arniy between the flexor sublt- 
miB and the flexor profundus. At the elbow it sends 
branches to several muscles on the anterior side of 
the fore-arm^ and to the integuments. Among these 
branches is one, called the biterosual JS/erve, which 
passes down on the anterior surface of the interosseal 
ligament^ with the artery of that name. This nerve 
sends branches, in its course, to the long flexor of the 
thumb, and the deep flexor of the fingers. When it 
4irrives at the pronator quadratus, it sends branches 
to that muscle, and, passing between it and the in- 
terosseus ligament, perforates the ligament, and soon 
terminates on the posterior side of the wrist and 
hand. 

As the Median JS/erve proceeds downwards, it be- 
comes more superficial ; and continuing among the 
tendons of the flexors of the fingers, it gives off a 
branch which is principally spent upon the integu- 
ments of the palm of the hand. This great nerve 
passes with the tendons under the annular ligament; 
and immediately after, while it is covered by the jSpo- 
neurosis Palmaris, and by that portion of the artery 
which is called Arcus SublimuSy it divides into 
branches, which separate from each other at acute an- 
gles, and subdivide so as to send a ramification to each 
side of the thumb, of the index, and of the middle 
finger; and to the radial side of the ring finger. 

The Cubital ov Ulnar J^erve is also of considerable 
size. It passes down on the inside of the triceps ex- 
tensor muscle, to the great groove formed by the 
olecranon process and the internal condyle of the os 
humeri; and, in this course, it often sends a branch to 
the triceps, and some smaller twigs to the upper paK 
of the fore-arm. From the groove it proceeds on the 
anterior part of the fore-arm, between the flexor carpi 
ulnaris and the flexor sublimis, to the wrist. At a 
small distance above the wrist it sends off a branch. 
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called the Dorsalisy which passes between the flexor 
vhiaris and the ulna^ to the back of the fore-arm and 
wrist^ where^ after sending ramifications to the inte- 
gonients and contiguous parts^ it divides into branches 
which pass to the little finger and the finger next 
to it. Those branches send ofi^, in their course, 
many twigs which pass to the skin and cellular sub- 
stance. 

The ulnar nerve then proceeds with the artery, 
<over the annular ligament, on the radial side of the 
CB pisiforme, and divides into two branches; one of 
which is superficial, and the other deep-seated. 

The /Suj^fr/Scia/ divides into two principal branches, 
an external and an internal. The external passes 
tinder the aponeuoris palmaris; and, after sending a 
branch to combine with one from the median and 
•ome twigs to the contiguous muscles, it subdivides 
into two branches, one of which goes to the ulnar 
side of the ring finger and the opposite side of the lit- 
tle finger. The other branch sends off some twigs to 
die muscles, and proceeds along the ulnar side of the 
little finger. 

The JDeep'Seated palmer branch of the ulnar nerve 
passes between the muscles of the little finger, under 
the tendons of the flexors, and accompanies the deep- 
seated arterial arch in the palm of the hand, giving 
branches to the interossei, and other contiguous mus- 
4Ues. 

The Radial or Muscular Spiral nerve is one of 
the largest nerves of the arm. It passes from the 
axillary plexus downward, backward, and outward, 
under the triceps muscle to the external side of the 
OS humeri. In this course, it gives off several branches 
to the different portions of the triceps. It also fre- 
quently gives off a large branch, which passes down- 
wards on the outside of the olecranon, to the 
back of the fore*arm, and continues to the back of 
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the hand^ furnishing many branches which terminate 
in the integuments. It then proceeds downwards be« 
tweeii the supinator radii longus and the brachialis 
intemus. Immediately after passing the artietiktion 
of the elbowy it divides into two branches^ denomi- 
nated the Superficial and the Profound. The Super* 
ficial soon joins the radial artery, and proceeds dowft« 
wards, sending branches to the contiguous mus* 
cles. In its course about the middle of the arm 
it crosses the tendon of the supinator longus^ and 
proceeds between it and the tendon of the extensor 
carpi radialts langior; it soon after divides t^ two 
branches, which are principally distributed to the 
thnmb and fore-finger, and alao to the integuments. 

The Profound branch proceeds to the back of the 
£>re-arm under the radial extensor, and continues to 
the back of the wrist vid hand. In this course it 
divides into two branches, which are distributed to 
the contiguous muscles and tendons^ and the int^^- 
ments. 

The Internal Cuianeus nerve is the smallest of the 
nerves which proceed from the axillary plexus. It 
descends in the course of the basilic vein^ and very 
near it. Above the elbow it divides into an Internal 
branchy which proceeds over the Bctsilie Fein, and 
separates into branches that pass down on the tide 
of the Core-arm; and kn External Branth that passes 
under tlic Median Basilic Vein^ and continues down 
on the anterior part of the fore-arm. 

The Articular ov Circumfiexnerve proceeds back- 
wards from the plexus^ between the teres major and 
minor^ and passes nearly around the body of the os 
humeri^ at a small distance below its head. It is dis- 
tributed to the contiguous muscles and to the arttco* 
lation; but its principal branches terminate ia the del- 
toid muscle. 
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THE DORSAL J^ERVES 

Proceed from the cavity of the spine between the 
dorsal vertebne. They are sometimes called Inter- 
CMtaiSf because they pass between the ribs, like the 
Mood vessels of that name. There are twelve pain 
of them, and they are named numerically, beginning 
from abovcw 

These nerves proceed from the medolla spinalis 
by two fasciculi of fibres— one from each of its late- 
ral portions — the posterior fasciculus is the largest 
After passing through the lateral foramen and the 
dura mater, a ganglion is formed by the posterior 
fasciculus: the anterior fasciculus unites to this gan- 
glion at its external extremity; and one nerve is formed, 
which almost immediately divides into an anterior 
and a posterior branch, of which the anterior is the 
largest. 

The posterior branch proceeds backwards, and is 
distributed to the muscles of the back. The ante- 
rior branch passes towards the angle of the rib, in 
contact with the pleura. Soon after its origin, this 
anterior branch sends off two ramifications which 
unite to the intercostal nerve, at the ganglion; it then 
piroceeds forwards with the blood vessels, between 
the internal and external intercostal muscles^ in the 
groove near the lower margin of the ribs ; and ter- 
minates on the anterior part of the thorax. In its 
course it sends branches, not only to the intercostal 
muscles and pleura, but to the other muscles and the 
integuments of the thorax. 

Some of the dorsal nerves differ from the others, 
as to the ramifications which they send off. 

The ^5/ nervej of this order, joins the lower cer- 
vical nerves in the axillary plexus ; but it sends off 
the ramifications to the sympathetic, and also a 
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branchy which passes under the first rib, like the 
other dorsal nerves. 

The second fierve sends off a branch, which passed 
through the external intercostal muscle into the ax- 
illa; and combines there with a branch of the cutane* 
ous nerve, being distributed to the internal and pos-^ 
terior part of the arm. 

The third dorsal nerve also sends off a branch, 
which is distributed to the axilla and the back part 
of the arm. 

These branches of the second and third dorsal 
nerves, are called intercosto*humeral nerves. 

The lower dorsal nerves supply the muscles and 
integuments of the abdomen* 

Of the LUMBAR JVerves. 

There are five pairs of these nerves. The first o^ 
them passes off between the first and second of the 
lumbar vertebrsB, and the others succeed regularly} 
so that the last pair is situated between the last lum-* 
bar vertebra and the sacrum* 

The first lumbar nerves arise from the medulla spi-* 
nalis, before it forms the cauda equina; the other four 
pair are formed by the cauda equina. 

They commence by anterior and posterior fasciculi^ 
which are united at a ganglion. From these gan- 
glion, anterior and posterior branches go off, which 
are very different in size, the anterior being the 
largest. 

The posterior branches are distributed to the mus- 
cles of the back. The anterior sends branches to^^ 
the ganglions of the sympathetic nerve, and also com-* 
municate with each other to form the Lumbar Plex- 
us, which is situated on the lateral parts of the bodies 
of the Lumbar Vertebr», before their transverse 
processes, and supplies nerves to the muscles of the 
thigh. 
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TUB FIRST LUMBAR NBRVB 

Is connected^ by its anterior branchy to the last dor* 
sal and the second lumbar. From the same branch 
ramifications go ofTto the Quadratus Lumborum, and 
obliquely across that muscle^ to the lower part of the 
abdominal muscles near the spine of the ilium. 

THE SECOND LUMBAR NERYB 

Sends off a muscular branch downwards and oat- 
wards : it also sends off the small branchy called the 
Exiemal Spermatic^ which passes down in such a di- 
rection^ that it perforates the transversalis and the 
obliquus internus muscles, near their lower margin, 
at a small distance from the superior anterior spine of 
the ilium, and then proceeds within the lower edge 
of the tendon of the external oblique to the abdominal 
ring, through which it passes. In the male it is dis- 
tributed to the spermatic cord and scrotum, and in 
the female to the labia pudendi. In the female it 
also sends a branch to the uterus.^ The Second Lum- 
hoTf after sending off these branches, passes down- 
wards, and joins the Third lumbar nerve. From this 
union of the second and third nerves, a branch called 
the Culaneus Medius^ which will be soon described, 
proceeds downwards. 

After sending off this branch, the united trunk of 
the second and third joins the Fourth; and IVom this 
union is sent off the Obturator J^erve^ which passes 
through the aperture in the membrane that closes the 
foramen thyroideum; the CruralJSTervey which passes 
under Poupart's ligament; and a third branch that 
proceeds downwards, and joins the Fifth lumbar 
nerve. The Fifth lumbar nerve, with this accession 
from above, descends into the pelvis, and unites with 
the sacral nerves. 

'' The external spermatic oflea comes off from the firb*t lumber nerve. 
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This ammgenent of the lumbar nerres oonstitatetf 
the Lrnnbar Plexu^^ wbieh^ as has been already 
stated, fiimishes three nerves to the lower extremity, 
namely^ the Cutamus Medius, the Obturator ^ and the 
GruralJYerve. 

' \ The Cutaneus MtdwSy which arises from the anion 
#f!it^ second and third nerves, as has been already 
sftenred, proceeds downwards^ and frequently ad- 
hwdii to the crural nerve, for a short distance, near 
PwHrtvt^s ligament^ but soon leaves it, and descends 
on thd^inside of the thigh, supplying the integuments 
as low to the knee. 

THE OBTURATOR NERVE 

Descends into the pelvis, and passes out of it at 
the upper part of the foramen thyroideum; proceed- 
ing downwards in an internal direction, to be dis- 
tributed on the inside of the thigh. 

This nerve is generally accompanied by the obtu* 
rator artery and vein; the artery being above, and 
the vein below it. When it has arrived at the fora- 
men ovale or thyroideum, it sends of a branch to 
the internal and external obturator muscles, and, 
after passing these muscles, divides into two branches, 
which are distributed to the muscles on the inside 
of the thighs, the adductors, the pectineus, the gra- 
cilis, &c. 

THE CRURAL NERVE 

Is situated at fii*st behind, and then on the outside 
of the psoas muscle. It passes under Poupart's liga- 
ment with the great femoral vessels, being on the out- 
side of the artery. 

It is distributed to the integuments, and also to 
the muscles, which are situated on the anterior and 
internal parts of the thigh. Some of its ramifications 
go off before it passes under Poupart's ligament. 
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Several of them are spent upon the integumentB, and 
are, therefore, denominated Cutaneus. — ^They are 
<]istinguished by the terms Cutaneus •Snteriar, Cuta- 
neus InfernuSj Ac, according to their situations. 

The deep-seated branches are the largest. They 
are principally spent upon the muscles on the ante- 
rior and the internal side of the thigh, namely^ the 
four extensors, the adductors, the pectineus, the sar- 
torius and the gracilis. Among these nerves there 
is one, called the SapAenttSy which has a different des- 
tination. It accompanies the great artery of the thigh 
to the place where it perforates the •^dductor^f it 
there separates from the artery, and passes over the 
tendon of the Adductorsj under the sartorius muscle ; 
thence it continues, with the great saphena vein on 
the inside of the leg, to the internal ankle; sending 
branches to the integument, in its course. It ter- 
minates in skin and cellular substance on the upper 
and internal surface of the foot. 

The SJlCBJlL JSTerves 
Are composed of those cords of the cauda equina 
which remain after the formation of the lumbar 
nerves. They are frequently stated to consist of 
five or six pairs, four of which pass through the fora- 
9)ina of the sacrum, and the fifth between the sa- 
crum and the os coccygis.* The cords of which 
they are respectively composed arise by anterior 
and posterior fasciculi. When they have arrived 
opposite to the foramina of the sacrum, through which 
they are to pass, a ganglion is formed, at which they 
unite, and then divide into anterior and posterior 
branches.! The uppermost of the anterior branches 

♦ The sixth pair, when they exist, proceed in a groove in the oe coc- 
cygrie. 

t The ganjrlionfiof the fourlli and fifth nervrs arc extremely small, and 
i\pt 60 pear the formina as thope of Ihe others** 
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are large^ and pass thrcmgh the anterior foramina of 
the sacra m. The posterior are small^ and go through 
the posterior foramina. 

The Posterior branches are generally spent upon 
the muscles which lie on the sacrum and posterior 
parts of the pelvis^ externally. 

The anterior branches of the three first nerves 
send ramifications to the sympathetic. They unite 
to each other^ and are joined by the last lumbar 
nerve, and by a branch of the fourth sacral, in the 
formation of the great sciatic nerve. This union 
constitutes the Sciatic pleoous. 

The anterior branch of the fourth nerve transmits 
branches to the sympathetic : it also sometimes sends 
a branch to the united nerves above, or the sciatic 
plexus. It sends branches to the hypogastric plexus, 
and to the contiguous muscles. 

The fifth and sixth pairs, which are very small, 
terminate also in the contiguous muscles and in the 
integuments. 

From the Sciatic pkxusy or the nerves which com- 
pose it, several smaller branches go off. There are 
generally two which pass off backwards through the 
ischiatic notch, and are denominated Oluteal^ as they 
are distributed to the glutei muscles. From the low* 
ermost of these a branch descends on the thigph. 

The Pudic nerve, which is appropriated to the or- 
gans of generation, also passes oif from this plexus, 
and appears to consist of fibres which are derived 
from each of the nerves that compose it. It proceeds 
between the sacroischiatic ligaments, and divides into 
two branches-^an inferior and a superior. The in- 
ferior passes between the erector penis and the ac- 
celerator urinsB muscles, and is distributed to those 
muscles, to the bulb of the urethra and the interior 
of that canal, to the scrotum and dartos. 

The superior proceeds along the os pubis to the 



358 Count t^f the Great Ski^ie'Miiie. 

$jmphjns, and ptaes betwccs the bone a&d the body 
of the penis to the dorrom. A. coiwiderable branch 
accompanies the artery on the dorsutti^ and termi- 
nates by many ramifications^ on the glans penis} after 
sending branches in its course to the integuments 
generally, and to the prepuce. 

In females, the Inferior pudie furve proceeds along 
tfie external labia pudendi to the moM venms^ send- 
ingofTmany ramifications in its course. 

The Superior pudic nerve proceeds as in males^ 
along the branch of the pubis to the superior surface 
of the clitoris, and terminates principally upon the 
extremity of that organ. 

The sacral nerves unite in the sciatic plexus to 
fbrm the great nerve of the lower extremity^ which 
is next to be dcK^ribed. 

The GREAT SCIATIC J^erve 

Proceeds from the pelvis through the isohiatio 
notch, between the pyramidalis^ and tiie superior ge- 
mellus muscle; it then passes down to the back part 
of the thigh, between the tuberoaity of the ischium 
and the great trochanter of the os femoris ; and con-' 
tinues downwards, inclining from within outwards, 
to the ham, where it is situated between the tendons 
of the semi-tendinosus and semi-membranosus <m the 
internal side, and the tendon of the biceps on the ex- 
ternal. In this course it sends off branches to the 
moscles on the posterior part of the thigh. 

As the great nerve passes down the thigh, it sends 
off obliquely downwards and outwards, a large 
branch which is called the Fibulary that passes 
across the head of the fibula to the external and 
anterior part of the leg. The place where this 
branch separates from the main nerve is different in 
different subjects. It continues in contact with it 
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for some dlstanoe^ oonnectod only by ceUukr mem- 
brane. 

THE FIBULAR OR PERONEAL NERVE 

Prooeedft downwards on the inside of the tendon of 
the biceps^ and crosses obliquely to the outside of 
the external head of the gastrocnemius : it then passes 
inwards between the k)ng peroneus muscle and the 
fibula : and descending between the muscks on the 
front of the leg, divides into two branches, one of 
which inclines to the exterior side of the leg, and 
the other preserves an internal sitoatioD. In its 
course from the great sciatic nerve to the fibula, it 
sends off some superficial ramifications. The two 
branches into which it divides, after passing over the 
fibula, continue downwards. Hie Internal^ after 
supplying the muscles on the anterior part of the leg, 
passes under the annular ligament like the anterior 
tibial artery; and on the upper part of the foot, di^ 
ji^ides into two ramifications, one of which proceeds 
forwards near the internal edge of the foot and tlie 
other near the external; they divide again, and are 
distributed to the parts on the upper surEsice of the 
foot, one of their ranula descending with the centi-^ 
nuation of the anterior tibial artery to the sole of the 
foot. 

The External Branch of the fibular nerve, as it 
proceeds downwards, supplies ramifications to the 
contiguous muscles, and passing through the fascia on 
the outside of the leg, continues between it and the 
skin towards the foot. In this course it generally di^ 
vides into two branches, which are spent upon the up* 
per surface of the foot. 

The GREAT SCMTIC Mrve, after the fibular 
nerve leaves it, continues down the thigh, between 
the tendons et the flexors, behind the great blood 
vessels, and, ctf oottrse, exterior to them. 
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In the ham, this great nerve takes the name of 
POPLITEAL, and proceeds across the articulation 
of the knee, between the heads of the gastrocnemii^ 
to the posterior side of the tibia: here it passes 
through the upper portion of the soleus or gastrocne- 
mius internus, and continues between it and the long 
flexor of the toes, near the Posterior Tibial Artery} 
descending with that artery to the hollow of the os 
calcis. In this situation it has the name of 

POSTERIOR TIBIAL NERVE. 

At the commencement of this course, a small dis^ 
tance below the internal condyle of the os femoris, it 
sends off a branch of considerable size, called the 
Communicans Tibia, or Saphena Externa, which 
passes down behind the gastrocnemii, and gradually 
inclines externally, so that it is situated on the exter* 
nal edge of the tendo Achillis, soon after the com- 
mencement of that tendon, and proceeds behind the 
external ankle, near the outer side of the foot, to the 
smaller toes : distributing branches to the contiguous 
parts* In its course on the back of the leg, it sends 
off a branch which unites with one of the superficial 
ramifications of the fibular nerve, and descends to the 
outer part of the foot. 

The Tibial J^erve, in its course downwards, sends 
branches to the contiguous muscles, and a few twigs 
which form a species of net-work on the artery. In 
the hollow of the os calcis it sends off a superficitl 
branch to the integuments of the sole of the foot, 
which proceeds on the outside of the aponeurosis 
plantaris : it there also divides into branches* which 
are denominated the Internal ^vA External Plantar 
Serves. 

The Internal Plantar Nerve proceeds forwards, 
alongside of the tendon of the long flexor muscle of 
the great toe, giving off small branches in its course, 
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About the middle of the foot it divides into four 
branches; one of which proceeds to the inside of the 
great toe; and a second to the angle formed by the 
great toe and the toe next to it^ where it divides and 
sends a branch to the opposite sides of those toes : 
the other two branches are distributed in a similar 
manner^ to the succeeding toes. These digital 
branches are connected with each other by small 
ramifications. 

The External Plantar JVerve proceeds with the ex- 
ternal plantar artery towards the external side of 
the foot, between the short flexor of the toes and the 
flexor accessorius. Near the external edge of the 
foot, about the posterior end of the metacarpal bones^ 
it divides into three branches. One proceeds to the 
outside of the little toe; another passes to the angle 
between the fourth toe and the little toe, and divides 
into branches which are distributed to the corre- 
sponding sides of these toes. The third branch pro- 
ceeds more deeply in the foot, from the external to- 
wards the internal edge of it, and is spent upon the 
deep-seated contiguous muscles. 

THE GREAT STMPATUETIO OR INTERCOSTAL NERVE 

Commences in the cranium with those small rami* 
fications of the pterygoid branch of the upper max- 
illary nerve, and of the sixth pair, which accom{(any 
the carotid artery through the canal in the petrous 
portion of the temporal bone. These small nerves 
form a net-work which surrounds the artery in the ca- 
nal and gives rise to the incipient sympathetic, a small 
cord which passes down close to the nerves of the 
eighth and ninth pairs of the neck. Opposite to the 
second cervical vertebra, this nerve is swelled or 
dilated, so as to form a body of a light red colour, 
which is more than an inch in length, and has the 
form of two cones united to each other at their 
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bases. This i» the Superior Cervical Ganglion of 
the Sympathetic JVerve, and from it the nerve de- 
scends^ behind the Par Vagum, on the front part of 
the neck. 

This ganglion receives twigs from the firsts se- 
cond^ third and fourth pairs of cervical nerves^ and 
also from the eighth and ninth nerves of the head. 
It sends off several twigs, which pass behind the ca- 
rotid artery, at its bifurcation, and are joined by twigs 
of the PortioDura and the Glosso- Pharyngeal nwves. 
From these united twigs proceed very small rami- 
fications, which accompany several branches of the 
external carotid artery, and some of them pass down 
with the Common Carotid. 

This superior ganglion also furnishes smaU twigs 
which accompany the Glosso-Phamygeal to the 
tongue and pharynx. Sometimes a twig from it 
passes on the back part of the thyroid gland to com^- 
municate with the recurrent nerve. From this gang* 
lion go off some small branches, which, uniting with 
others from the superior laryngeal nerves, form the 
superior or superficial cardiac nerve, which will be 
soon described. 

The trunk of the &fmpathetic J^erve descends, on 
the front of the neck, from this ganglion, as has been 
already stated. In its course it receives very small 
twigs from the fourth and fifth cervical nerves, and 
sends some very small twigs which appear to- go X» 
the oesophagus, and some which unite to the laryn- 
geal nerve and go to the thyroid gland. Some twigjv 
which are larger proceed from it into the thorax^ aad 
go to the cardiac plexus hereafter to be described. 

Opposite to the interval between the fifth and sixth 
cervical vertebrsB it forms another ganglion, of aa ir- 
regular shape, much smaller than the first. This, 
ganglion, in different subjects, differs in size as well 
as in several other respects. Sometimes it is en- 
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tirely wanting^ and sometimes it is doubled. It is 
denominated the Middle Cervical^ op Thyroid Gan- 
gKan. When the fourth, fifth, and sixth cervical 
nerves do not send ramifications to the sympathetic 
nerve, this ganglion receives twigs from them. 

The IMRddle Cervical^ or Thyroid Ganglion sends 
many ramifications downwards. Some of them enter 
the thorax and contribute to the formation of the Car- 
diac Plexus i others accompany the inferior thyroid 
artery, and, with twigs from the recurrent nerve, 
form a plexus which extends towards the thyroid 
gland. Some proceed downwards before, and others 
behind, the subclavian artery, to the next ganglion; 
among them is generally one which may be regarded 
as the trunk of the Sympathetic. 

This third Ganglion is denominated the Inferior 
Cervicaly or the First Thoracic. It is almost con- 
stantly found in the same situation, viz. between the 
transverse process of the last cervical vertebra and 
the head of the first rib, and is partly covered by the 
origin of the vertebral artery. It is generally larger 
than the middle ganglion. It receives branches from 
the sixth and seventh cervical, and the two first dor- 
sal nerves. Ramifications pass from it to the par 
vagum and recurrent nerve, and also to the cardiac 
and pulmonary plexus. 

From this ganglion the Sympathetic JSTerve pro- 
ceeds downwards on the side of the spine, as will be 
described hereafter. 

The JVerves of the Heart, 

Being derived from branches which have already 
been mentioned, are now to be described. 

They arise principally from an arrangement of 
nerves denominated the Cardiac Plexus, or Plexuses, 
which is situated above the curve of the aorta, and 
extends, on the posterior side of it, from the root of 
the arteria innominata to the bifurcation of the pul- 
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monary artery. This plexus is composed of nerves 
which are principally formed by the union of small 
ramifications that are derived from the three ^bove 
mentioned ganglions of the Sympathetic JSferve^ and 
the nerve itself; and also from the Par Vagum^ and 
some of its branches. 

These nerves are denominated the Cardiac. They 
descend on their respective sides of the necfc^ but 
are somewhat different on the different ^ides. On X\\t 
right side three nerves have been describe^ as parti- 
cularly entitled to this name, and on the lefi side 
but two. 

The first on the right side is denominated Supe- 
rioTf or Superficial Cardiac JVerpe. It generally 
arises by several fine threads, which unite into one 
delicate cord that passes down by the side of the 
common carotid. When it ha$ arived on a line with 
the middle ganglion, it sends a twig to the thyroid 
plexus, and another that communicates with a twig 
from the par vagum, which continues downwards on 
the carotid artery. After passing beyond the ^n- 

Slion, it divides into several branches, which unite 
fiemselves to branches of the recurrent nerve that 
are going to the middle ganglion. 

The second, which is denominated the Middk 
Cardiacj the Great Cardiac^ or the Deep Cardiac^ is 
the largest of the three. It arises from the Middle 
Cervical, or Thyroid Ganglion^ by five or six fine 
fibrils, which finally form one, that passes before and 
across the subclavian; and at that place, as well as 
lower down, it receives twigs from the par vaguro: 
below this, it is joined by a considerable twig from 
the recurrent, and terminates in the Cardiac Plexut^ 
Ip which it contributes largely. 

The third cardiac nerve of the right side is called 
th^ inferior^ or the Small Cardiac J^erve. It origi- 
^^t^ f|*Qfn the third, or lower cervical ganglion^ by 
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many fibrils which unite }T\iQ a smaller number that 
form a plexus. It prosse3 behind the subclavian, and 
proceeds on the outside of the Arteria Innominata to 
the curve of the aorta; continuing between it and the 
pulmonary artery jj to the anterior coronary plexus. 
In this course it receives several fibres from the re- 
el) rrent and the par vagum. 

On the left si^e the first cardiac nerve arises ilpom 
the upper ganglion. The second derives its origin 
from the t^o lower ganglions. 

The left superior or superficial cardfac l^erve arises 
like the right, by many distinct fibres, and proceed^ 
downwards in the same way. It descends between 
the carotid and the subclavian, and when it has ar- 
rived at the place where they originate from the aor- 
ta, it divides into a great number of small ramifica- 
tions. Some pass before the aorta, either to join the 
branches of the inferior cardiac, or to unite with the 
cardiac branches of the left nerve of the par vagum. 
The others proceed behind the aorta, and enter into 
the common cardiac plexus. 

The second cardiac nerve of the left side may be 
called the Grreat Left Cardiac^ and has a double ori- 
gin, as above mentioned. The principal branch in 
its composition arises from the lowest cervical gan- 
glion, and passes behind the transverse portion of the 
subclavian artery. Where the inferior thyroid arises 
from the subclavian, this branch receives a considera- 
ble number of ramifications, which arise from the 
upper ganglion, and are interwoven with each 
other before they unite to it. It passes behind the 
curve of the aorta, and terminates in the great car- 
diac plexus, which it particularly contributes to 
form. Here it is joined by many fibres from the par 
vagum. 
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The Cardiac Plexw 

Is situated principally behind the curve of the 
aorta, at a smaH distance above the heart. It com- 
mences as high as the origin of the Arteria Innomina- 
ta, and extends downwards to the bifurcation of the 
pulmonary artery. 

As has been already mentioned, it is principally 
composed of branches from the middle cardiac nerve 
of the right sideband the inferior cardiac nerve of 
the left; but it receives branches from the superior 
cardiac of the left, and sometimes of the right side. 
Some fibres of the inferior cardiac of the ri^ht are 
also united to it. 

Many branches proceed from this plexus. 

A small number pass upon the aorta, and seem to 
enter into its texture.* 

Some of them also combine with the ramifications 
of the Par Vagum in the anterior pulmonary plexus. 

The majority proceed to the basis of the heart, 
near the origin of the pulmonary artery and the aorta, 
and constitute ih^ proper nerves of that organ. They 
accompany the coronary arteries, and are so arranged 
around them that, by some anatomists, they have 
been said to form plexuses^ which have been denomi- 
nated Coronary. 

The Sympathetic JS/erve^ as has been stated above, 
proceeds from the ganglion, called the Lower Cervi- 
cal^ or the First Thoracic, before the neck of the first 
rib. It continues to descend, in the same direction, 
along the spine, exterior to the pleura, to the infe- 
rior part of the thorax. Near the head of each rib 
it forms a ganglion, which unites with the intercostal 
»erve behind it, by two branches, and thus forms an 
indirect communication with the medulla spinalis* 

* It hu been aiserted that some of Uie anatomisU of Paris have traced 
these nerves on the aorta, to a preat distance fiwn the heart 
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From several of the uppermost of these ganglions 
small twigs proceed to the pulmonary plexus, and 
also to the great trunk of the aorta, below the curve 
forming a species of net-work, or plexus upon it. 

From the ganglions near the heads of the fifth 
and sixth ribs, and from four or five of the ganglions 
which succeed them, small nerves arise, which pro- 
ceed downwards on the sides of the bodies of the 
vertebrsB, and unite into one trunk that is denomi- 
nated the Splanchnic JVervCf because it is distributed 
to the viscera of the abdomen. — ^This nerve proceeds 
behind the crus of the diaphragm, on its respective 
side, into the abdomen. A second and smaller 
nerve, of the same destination, called the Lesser 
Splanchnic Mrve, arises lower down, from two or 
three of the lowermost dorsal ganglions, and pene- 
trates separately into the cavity of the abdomen: it 
then generally divides into two branches, one of which 
unites to the great splanchnic nerve, and the other 
proceeds to the renal plexics soon to be described. 

As soon as the great splanchnic nerve has entered 
the abdomen, it divides into many branches, which 
commonly form small ganglions on each side of the 
cGBliac artery, but above it. These ganglions are 
generally contiguous; but sometimes they are at a 
small distance from each other, and united by nerves. 
They are, however, commonly spoken of as one, and 
called the Semilunar Ganglion. They are of irregu- 
lar forms, and very different from each other in size, 
as well as form. Those formed by the splanchnic 
nerve on one side are sometimes different from those 
on the other. 

From this assemblage of ganglions proceed many 
small nerves, which are woven together so as to form 
a net-work denominated the Solar Plexus. 

This plexus is situated anterior to the spine and 
the crura of the diaphragm, behind the stomach and 
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above the pancreas; and is extended upon the ecBliac 
And superior mesenteric arteries. Some ramifications 
from the par Vagum and the phrenic also j(rin it. 

The lower part of the solar plexus^ which su^ 
rounds more immediately the coeliac artery^ is termed 
the Cosliae Plexus. Frotn it net-work of nerves 
extends upon the great branches of the artery to the 
organs to which they go. 

They extend to the stomach, (although it is sup- 
plied by the par vagum^) along the superior coronary 
or gastric branch of the coeliac; and the fibres in 
their composition being spread upon the coats of the 
stomachy unite with the branches of the par yagom^ 
which are also spread upon them. 

A similar net-work, denominated the Hepatic 
Pkxusj extends upon the Hepatic Jirteryj and from 
it to the Vena Portarum; and accompanies those 
vessels into the substance of the liver. It also sends 
branches to the biliary duct and gall bladder; to the 
stomach by the arteria gastrica dextra ; and to the 
Omentum. 

The Splenic Artery is invested by a similar but 
snialler arrangement of nerves, denominated the 
Splenic Plewus. In its course to the spleen^ this 
plexus sends some nerves to the pancreas; and also 
to the stomach and omentum^ with ih6 left gastric 
artery. 

The superior mesenteric artery is surrounded by a 
net-work, which extends to it directly from the solar 
plexus, and is the largest of all which proceed from 
that plexus. The Mesenteric Plexus at first nearly 
surrounds the artery, and proceeds with it between 
the lamina of the mesentery. In this course it sends 
branches, with the arteria colica dextra, to the trans- 
verse portion of the colon. Between the lamina of 
the mesentery, it sends ramifications with all the 
branches of the artery, to the small intestines gene- 
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Tally; to t*e ^gbcuiH) And the right portioti of the Co* 
1m, (s welt as to the mesienteric glands. 

Yrom the lower part of the solar plexus a net-work 
prooeeds^ on the front of the aorta^ to the inferior 
mesenterio artery, and surrounds it. Nerves from 
this plexus accompany the artery to the left portion 
of the colon and the rectum. Some of their ramifi- 
oatJoM combine with those of the hypogastric plexus. 

The EmiUgent Artery is attended oy nerves, which 
are arranged like a net-work on its anterior and pos* 
terior surfaces, and are denominated the Renal Pttjy 
u$. They are derived from the solar plexusi> and 
frequently contain small gaK^glions. They proceed 
with the artery to the Assure of the kidney^ and are 
distributed with its different ramifications^ in the 
substance of the organ. 

Some branches pass from them to the renal gland 
with the capsular artery. 

Before the renal plexus arrives at the kidney, it 
sends ofT, from its inferior part, some new fibres^ 
which, after joining some others from one of the lum- 
bar nerves, accompany the spermatic arteries, and 
are, therefore, called the Spermatic Plexus. In the 
male these fibres proceed through the abdominal 
ring, and many of them go to the testis, but they 
are followed with great difficulty, on account of their 
small size. 

In the female, they go to the ovary and the Falto- 
pian tubes. 

From the great plexuses above, a small net-work 
continues downwards on the aorta, receiving fibres 
from the intercostals on each side; at the great bifur- 
cation of the aorta it divides, and is joined on each 
side by many ramifications frond the third lumbar 
nerves, which thus form a plexus of considerable 
extent, that sends nerves to the bladder, rectum^ and 

Vol. II. 47 



370 Termination of the Skfmpathetie JYerve. 

vesiculffi seminales in males; and to the Qteru^ atid 
vagina, as well as the bladder and rectum, in fe- 
males.^ This b called the Hypogastric Plexus. . 
. The plexuses above mentioned are derived froiD 
the splanchnic nerve, which come off from the Sym- 
pathetic in the thorax. 

. The Sympathetic JSTerve^ after giving off the lesser 
splanchnic, is diminished in size, and approaches 
nearer to the bodies of the vertebrsft. It passes 
through the crura of the diaphragm, and then pro- 
ceeds forwards and 'downwards upon the spine^ be- 
tween the tendinous crura of the diaphragm and 
psoas muscle; near the vena cava on the right side; 
and the aorta on the left. In this course, it gene- 
rally receives one or two small cords from the ante- 
rior branch of each of the lumbar nerves; these cords 
proceed downwards and forwards, between the bo- 
dies of the vertebrffi and the psoas muscle, and a 
ganglion is generally formed at the place where they 
join the nerve. 

In its descent on the lumbar vertebne, the Sym- 
pathetic sends off several nerves that unite to the 
net-work which descends on the aorta from the plex- 
us above. After passing over the lumbar vertebra, 
it descends into the pelvis, close to the sacrum, on 
the inner side of the great foramina: here it also 
forms ganglions, and communicates with the sacral 
nerves, and likewise with the hypogastric plexus. 
It terminates on the os coccygis, where its minute 
fibres join those of the opposite side. 



* Although tho testicle receives nerves which are derived fixim the 
Sympathetic, tlie penis and other external parts of the organs of gene- 
ration do not : the nerves which accompany the pudic artery being de- 
rived from those which unite to form the great Sciatic. 
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PART XL 



OF THE ABSORBENT VESSELS.^ 

The absorbent vessels are tsmall transparent tubes, 
of a delicate structure^ wliich exist in considerable 
numbers, in almost every part of the body. 

These tubes originate upon the surfaces of all the 
cavities of the body; and of the cellular membrane^ 
in all the various parts into which it penetrates; upon 
the internal surface of the stomach and the intestines; 
and probably upon the skin. 

Those which originate in the Lower Extremities 
and the Cavity of the Abdomen^ unite and form a large 
trunk called the Thoracic Ducty which proceeds 
through the thorax^ and terminates in the left Sub- 
clavian F5?m, atits junction with \)[it InternalJugu- 
lar. Those of the Left Upper Extremity y the Left 
Side of the Heady and the contiguous parts^ form a 
trunk which terminates in the same place. While 
the remaining absorbents, or those of the Right Up- 
pti^ Extremity and the Right side of the Head, ^c. 
also form a trunks which terminates in the corre- 
sponding part of the Right Subclavian Vein. 

^ Discovered at Leyden in 1050, by Olaus Rudbeck, and at Copenha- 
hagen in 1651, by Bartholine.— Ed. 
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The absorbent vessels of the middle size^ which 
arise from the union of the small vessels, and unite to 
form the larger, in their progress to these large ves- 
sels, pass through certain bodies which have been 
denominated Conglobate Glands^ and may be ooDfi- 
dered as appendages of the absorbent system. 

The absorbent vessels are composed of two coats^ 
which are thin, but dense and firm, and also elastic. 
The coats of the thoracic duct may be separated from 
each other. The internal surface of the exterior coat 
is fibrous. The internal coat is a delicate but strong 
membrane. — There is great reason to believe that the 
above mentioned fibres are muscular, or at least irri- 
table; for the absorbent vessels have been observed, 
by Haller, to contract upon the application of strong 
sulphuric acid. They have also been observed to 
propel their contents with considerable rapidity, by 
their own contraction, independent of pressure, or of 
motion communicated by any other body. 

Blood vessels are sometimes observable in the coats 
of the larger absorbents, in injected subjects. The 
vascularity of these tubes may also be inferred ft'om 
the inflammation which frequently takes place in thetn. 

Nerves have not been traced into their texture; 
but the absorbents seem to be painful when they are 
inflamed, and, therefore, it is probable that they arc 
supplied with nerves. 

The absorbent vessels are very generally supplied 
with valves, which are much more numerous in some 
of them than in others; and are different in their 
number, in the same vessels, in different subjects. 

Very frequently tliere are several valves in the 
course of an inch : sometimes a valve will not appear 
in the course of several inches. In the Thoracic Ihci 
the number of valves is very different in different 
subjects. These valves are folds or plaits of the in- 
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termd membrane^ and are of a semicirculacr form. 
There are commonly two of then together trigi* 
Bating from of>pos)te sides of the vessel. 

The mbscMrbentfi are generally somewhat dikted om 
the side of the valve which is next to their terminar 
tiotiy and this occasicMM theiir knotted appearanice 
^en tbey arc injected. The object of this valvular 
structure ^eetps to be the prevention of retrograde 
motion of the contained fluid, in •conseqaenoe t>f lafte^ 
ral pressure. 

Where the .diiferent trunks of the absovbeivts Ofsm 
iMo the veins, there are one or two vaJves (o prevent 
the (regurgitation of die bh)od into thean. 

The valves of coiM^se prevelit the injection -of the 
branches itf t^ese vessek from their trunks.'^^In sone 
anisAais the valves have sometimes been ruptured, or 
forced back; and the absorbents have been injected 
in a retrograde direction. There we but two or 
three instances upon record where this has be^n prac- 
tieable in the Human Subject. 

In eonsequence of the impracticability of injecting 
the small branches from the larger, the absorbe«it 
vessels caoinot, generally, be demonstrated at dieir 
commencement, or origin. It is, however, to be ob- 
served, that the Lacteals, or Absorbents of the Intes^ 
tintSy appear no way different from other absorbents; 
and they have been seen distended with chyle, from 
their commencement, in certain subjects who had 
died suddenly. Their origins have been described 
very differently by different observers. 

Mr. Gruikshank describes them as originating on 
the surfaces of the viUij by a number of very small 
radiated branches with open orifices; which branches 
soon unite to form a trunk. 

Lieberkuhn believed them to commence in the 
form of an ampullula. — Seepage 105 of this volume. 

The second Monro also believes that the absorp- 
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ents begin by very small tubes; with open orifices in 
6everal species of fish.^ 

It is stated by Dr. Soemmering^ upon the autho- 
rity of Haase^ a German anatomist^ that when mercury 
is forced backwards in the absorbent vessels of the 
foot and the heart, it has sometimes escaped on the 
surfaces of those parts. The probable inference from 
these facts is, that those vessels originate by open 
orifices on the surfaces of the heart and foot. 

The bodies connected with the absorbent vessels, 
which are called Conglobate Glands^ are generally of 
a roundish, or irregular oval form, and somewhat 
flattened. They are of various sizes, from two lines 
in diameter to more than twelve. Their colour is 
frequently whitish, but sometimes it is slightly in- 
clined to red. They are invested with a covering 
of cellular membrane, which appears like a mem- 
branous coat; and they are connected to the conti- 
guous parts by a loose cellular substance. When 
the absorbent vessels connected with these bodies 
approach near to them, they divide into a number of 
ramifications, most of which enter into the substance 
of the gland, while some of them run over it. On the 
opposite side of the gland a number of branches go 
out, which unite and form trunks similar to those 
which entered the gland. The vessels which enter 
die gUind are called Fasa inferentiay and those which 
go out of it Vasa efferentia. 

These vessels are generally much convoluted in 
the substance of the glands, so that those bodies some- 
times appear like a mere convolution of absorbent 
vessels. There has been much diversity of sentiment 
respecting the structure of these organs.f 

*■ See his work on Uie Structure aud Pbynolosry of Fishes, p. 34. 

t Mr. Abcmethy states, that the raeseDteric gland of the whale con- 
sists of large spherical bags, into which a number of the lacteals open.— 
Nnoeroos blood vs^els are ramifiod on the sor&ces of thete qrab; 
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The absorbent vessels^ in the different parts of the 
body, generally contain fluids resembling those which 
are found in Uiose parts* Mr. Hewson opened the 
large absorbents in many living animals of different 
kinds^ and found that they contained a transparent 
fluid, which coagulated when exposed to the open air. 

The arrangement of these vessels resembles that of 
the veins in several respects. Many of them are su- 
perficial ; but there are also deep-seated absorbents 
which accompany the blood vessels. 

and injection peaee from them into the cyst He also fbnnd cells in the 
glands of the absorbent fessels, in the gmn and the axilla of the hone. 
— 49ee PhUosopbical Transactions, for 1790, Part L 
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CHAPTER I. 

f^ Tire ABSORBENTS OF TfiE LOWER ErTRElfmES; THE 
ABDOMTEN, AND THE THORAX. 

Uhdbb thb Head are arruged the raifti&oations of 
all tke vessels which unite to form the Tfuiracic DuqU 

SECTION I. 

Of the Absorbents of the Lower Extremitiew. 

These absorbents^ like the veins^ are superficial 
and deep-seated. The Superficial lie in the cellular 
membrane, very near the skin; and form an irregu- 
lar net-work which extends over the whole limb. 
They are, however, most numerous on the internal 
side. 

The deep-seated accompany the arteries like the 
veins, and there are two at least to each artery. 

The Superficial Absorbents 

Have been injected from the toes so as to form a 
net-work, which occupies the upper surface of the 
foot. They have also been injected in a similar man- 
ner on the sole. Those on the upper surface of the 
foot generally proceed upward on the anterior and 
inner side of the leg; but some of them pass on the 
external side of it. Those on the sole are conti- 
nued on the back of the leg, but communicate very 
frequently with the anterior vessels. Some of the 
absorbents from the outside of the foot and leg en- 
ter into some of the popliteal glands, soon to be de- 
scribed ; but they are not numerous; and the princi- 
pal number continues up to the glands of the groin. 



Jlbwrbentt of the Lower Extremity. Q77 

The absorbents which originate on the surface of the 
thigh, as well as those which pass over it from below, 
incline gradually along the anterior and posterior sur- 
face, to the internal side of it; on which they proceed 
in great numbers, and very near to each other to the 
inguinal glands. Superficial absorbents proceed also 
from the buttock and lower part of the back, from the 
lower part of the abdomen, the perineum and the 
exterior of the genital organs, to these glands. 

The Deep-seated Absorbents 
Are named from the arteries they accompany. 

TTie •Anterior Tibial Absorbents. 

The anterior tibial artery is generally attended by 
one which comes with it from the sole, and by another 
which commences on the upper surface of the foot. 
The first mentioned absorbent continues with the ar- 
tery. The last often passes through an aperture in 
the interosseal ligament, about one-third of the dis- 
tance from the ankle to the knee, and accompanies 
the fibular artery, while the anterior tibial artery is 
joined by other absorbents about the same place. In 
some instances a small absorbent eland occurs in this 
course at a short distance below the knee. 

The Posterior Tibial Absorbents 

Have been injected from the under side of the toes. 
They accompany the ramifications on the sole of the 
foot; and, after uniting, continue with the main trunk 
up the leg, where they enter the popliteal glands. 

The Peroneal Absorbents arise also from the sole 
of the foot, and its external side. They accompany 
the peroneal artery, and terminate in the popliteal 
glands, which receive also the absorbents from the 
knee and ham. 
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From these glands four or five db^orberit Vesfe^te 
proceed which accompany the great blood vessels of 
thte lower extremity; and, proceeding iif\i\i thfeto 
through the aperture in the tendon of the kdductors^ 
continue upwards until they enter some of the glands 
tof the groin. 

The glands of the ham and groin, which ai^ so ih- 
ttmately connected with the absorbents 6f the loWcr 
extremity, are very different from each other. 

The Popliteal Glands, or those of the Ham, are 
but three or four in number, and vet^ small in size. 
They are generally deep-seated, ainl very near the 
artery. 

The Ingmnal Glands Vary in number from eight 
to twelve or more. They are superficial and deep- 
seated. The Superficial communicate principally 
with the superficial absorbents. The lowermost of 
them are at some distance below Poupart^s ligament^ 
and the uppermost are rather above it. They are 
exterior to the fascia of the thigh. Their number is 
eenerally six or eight, while that of the deep-seated 
is but three or four. 

The superficial absorbents from below, approach 
very near to each other, and enter these glands. — 
They are commonly distributed among three or four 
of the lowermost; but some of them pass by these, 
and proceed to one that is higher up; and sometimes 
there are absorbent vessels which pass to the abdomen 
without entering into any of the glands 6f the groin. 

The deep-seated absorbents pass into thie deep- 
seated glands, which, as has been already obsi^rved, 
are but few, and lie very near the artery. Under the 
fascia of the thigh. The two sets of glands are 
connected to each other by many absorbent vessels 
that pass between them. The vessels which finally 
go out of these glands are considerably less ia auftk- 
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bep than those which enter into them. They pro- 
ceed under Pou part's ligament, and, in some in- 
stances, a large proportion of them passes through 
three glands which lie below this ligament, and are 
often so arranged, that they lie on each side of the 

Seat femoral vessels, and above them. One very 
jquently is found on the inside of the femoral vein, 
in the vacuity between it and the internal part of the 
ligament. All the absorbents of the lower extremity, 
however, do not enter these glands. Some pass along 
the great vessels and enter other glands near the mar- 
gin of the pelvis. Some also descend a short distance 
into the pelvis, and unite with vessels that are passing 
from the pelvis to the plexus and the glands that sur- 
round the external iliac. 

The absorbents which proceed from the glands last 
mentioned, joined to those which pass under Poupart's 
ligament, without entering these glands, and some 
)vhich come from the pelvis, form a large plexus, 
which almost surrounds the external iliac vessels, and 
contains many glands. 

These External Hiac Glands vary in their number 
from six to ten or twelve. They lie on the side of 
the pelvis, in the course of the external iliac vessels, 
and some of them are of considerable size. These 
glands and the plexus of absorbents, extend in the 
track of the iliac vessels, to the first lumbar vertebra. 
In this course they are joined by the plexus which 
comes from the pelvis; and soon after they arrive at 
the Lumbar Glands^ which form a very large assem- 
blage, that extends from the bifurcation of the aorta 
to the crura of the diaphragm. 

These glands lie irregularly on the aorta, the vena 
cava, and the lumbar vertebrsB. Most, if not all, the 
absorbents above mentioned pass through some of 
them ; and from the union of these absorbents, some 
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of the great branches^ which unite to form the tho- 
racic duct^ are derived. 

In this coarse^ from the thigh to the lumbar glandi, 
these absorbent vessels are joined by several others. 
The Superficial Msorbents of the scrotum commonly 
enter into the upper inguinal glands^ and thus unite 
to the great body of absorbents. 

The Msorbents of the Testicles^ originate in the 
body, and the coats of the testicle, and in the epidi- 
dymis, and are remarkably large and numerous. — 
They proceed along the spermatic cord, through the 
abdominal ring, to the lumbar glands. These vessels 
are remarkable for the little communication they have 
with each other. 

The Deep-seated Msorbents of the Scrofum ac- 
company the absorbents of the testicle to the lumbar 
glands; but those which are superficial enter the 
upper inguinal glands. 

The Msorbents of the Penis are also deep-seated 
and superficial. The deep-seated arise from the body 
of the penis, and accompany the internal pudic ar- 
tery into the pelvis. The superficial absorbents arise 
from the prepuce, and pass along the dorsum of the 
penis. There are frequently several trunks which 
receive branches from the lower surface of the penis 
in their course. At the root of the penis they gene- 
rally separate to the right and left, and pass to the 
glands on the respective sides. 

In females, the absorbents of the interior of the 
clitoris accompany the internal pudic artery. Some, 
which arise about the vagina, pass through the abdo- 
minal ring with the round ligament; and others pro- 
ceed to the inguinal glands. 
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SECTION II. 

Of the Msorbents of the Abdomen and Thorax. 

The Absorbents of the lower portions of the parietes 
of the Abdomen and Pelvis unite into trunks that fol- 
low the epigastric^ the circumflex and the iliac, as 
well as the lumbar and sacral arteries, &c. They 
proceed to some of the glands which are in the 
groin ; or in the external iliac^ the hypogastric, or 
mMe of the contiguous plexuses. 

77ie Absorbents of the Womb arc extremely nume- 
rous; and, in the gravid state, are very large. Those 
which are on the neck and anterior part of the body 
accompany the spermatic vessels. 

The Absorbents of the Bladder pass to small glands 
on its lateral and inferior parts^ and finally join the 
hypogastric plexus. 

The Absorbents of the Rectum are of considerable 
size. They pass through glands that lie upon that 
intestine, and unite with the lumbar plexus. 

The Absorbents of the Kidney are superficial and 
deep-seated. They are very numerous, but, in a 
healthy state of the parts, are discovered with dif- 
ficulty. Cruikshank describes them as they ap- 
peared, filled with blood, in consequence of pressing 
upon the kidney when its veins were full of blood. 
Mascagni did not inject the superficial vessels with 
mercury; but describes them as they appeared when 
filled with colourless size, after he had injected the 
blood vessels of the organ with the coloured fluid. — 
The deep-seated absorbents pass out of the fissure 
of the kidney with the blood vessels, and unite with 
the superficiat; they proceed to the lumbar plexus, 
and pass into different glands. 
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Absorbent vessels can be proved to proceed from 
the pelvis of the kidney^ and the ureters, by orifices 
analogous to those above mentioned. 

The Glandulse Henales are also supplied with ab- 
sorbents, which are numerous in proportion to the 
size of the organs. They commonly join those of 
the kidney. 

77lc Absorbents of the Intestines 

Have generally been called LACTEALS, from 
tb^ white colour of the chyle which they contain : 
but there seems no reason for believing that they are 
different in their structure and nature from the ab- 
sorbents in other parts of the body. A small num- 
ber of them appear as if they formed a part of the 
PtPUCture of the intestines, and originated from their 
external surface, as they do in other parts of the ab- 
4omen; while the principal part of them are appro- 
priated to the absorption of the contents of the ca- 
vity of the intestines. 

The first mentioned absorbents run between the 
muscular and peritoneal coats, and proceed for some 
distance lengthways on the intestine, while the others 
proceed for some distance within the muscular coat, 
with the arteries; and, after passing through it, con- 
tinue between the lamina of the mesentery. 

Branches of these different absorbents are fre- 
quently united in one trunk, so as to prove that there 
is no essential difference between them. 

The absorbents which come from the internal sur- 
face of the intestines commence in the villi. The 
manner in which they originate has been the subject 
of considerable inquiry, as has been stated in the 
account of the intestines.^ 

The lacteals or absorbents of the intestines are 

'^ See pojfe 105. 
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very numerous. They pass between the hmitia bf 
the mesentery to glands which are also seated be- 
tween those lamina. The number of these glands M 
very considerable,* and they are various in size- 
some being very minute, and othei^ eight or ten line^ 
in diameter. They are generally placed at a; small 
distance from each other, and are most numerous in 
that part of the mesentery which is nearest to the 
spine. They are almost always at some distance froiil 
the intestines. They appear to be precisely like the 
absorbent glands in other places. 

These absorbent vessels, in their course frequently 
divide into branches; which sometimes go to the same 
gland, sometimes to different glands, and sometimes 
unite with other absorbent vessels. As they proceed, 
they frequently enlarge in size. When they have 
arrived near the spine, they frequently form three or 
fbur trunks, and sometimes one or two; which pro- 
feeed in the course of th^ siiperior mesenteric fertery, 
until they have arrived near to the aorta. Here they 
either pass into the thoracic duct, or descend and 
join the trunks from the inferior extremities, to form 
the thoracic duct. The absorbents of the great in^ 
testines are not equal in size to those of the small; but 
they are numerous. They enter into glands, which 
are very near, and, in some places, in contact with 
the intestine; and are commonly very small in size. 
The vessels which arise from the c»cum, and the 
right portion, as well as the arch of the colon, unite 
with those of the small intestines; while the vessels 
fk*om the left side of the colon, and the rectum, pro^ 
ceed to the lumbar glands. 

The absorbents of the intestines are frequently iii' 
jccted with mercury; but the injection does not pro- 
ceed to their terihihation with so much ikcility as 

''' They have been estimated between 130 and 150. 
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it does in other vessels of the same kind. They 
have, however^ very often been seen in animals^ who 
were killed for the purpose after eating milk; and in 
several human subjects who died suddenly during 
digestion. — The description of the origin of the lac- 
teals, quoted in page 108, from Mr. Cruikshank, was 
taken from a subject of this kind, of which an ac- 
count is given in his work on the absorbent vessels^ 
p. 59. 

It is worthy of note, that in several instances, in 
which the lacteals were thus found distended with 
chyle, the glands in the mesentery were also uni- 
formly white. 

The Msorbenis of the Stomach 

Are of considerable size, and form three divisions* 
The vessels of the first set appear upon both sides 
of the stomach, and pass through a few glands on the 
small curvature near the omentum minus. — From 
these glands they proceed to others, which are 
larger, and which also receive some of the deep- 
seated absorbents of the liver. The vessels from 
these glands pass to the thoracic duct, near the ori- 
gin of the coBliac artery. The second arise also on 
both sides of the stomach, and pass to the left extre- 
mity of the great curvature to unite with the absorb- 
ents of that side of the great omentum. They then 
proceed with the lymphatics of the spleen and pan- 
creas, to the thoracic duct. The last set, pass off 
from the right extremity of the great curvature, and 
unite also with absorbents from the right portion of 
the omentum. They proceed near the pylorus, and 
go to the thoracic duct, with some of the deep-seated 
absorbents of the liver. 

Although the absorbents of the stomach are deep- 
seated, as well as superficial, it is a general senti- 
ment, that they do not contain chyle in the human 
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sobjfot; notWithstawHi^ ohylt hasbemi finmd m the 
abflorbents on the stonutch of degs^ and some odier 
«»iiiMib« It oaght, however^ to be t eifieiDb«t*ed^ thtfc 
Sabatier has> in some iDStanoes, sitn whit^ lints en 
Che slonach^ which he supposed to be hteteals. 

7%e Maarbents of the Liner 

Are especially interesting, because they have been 
more completely injected than those of any other 
▼180084 They are deep-9eated and suparficial. The 
superficial, it has been already observed, admit of in^ 
jeetiott in a retrograde direction, and, therefore, can 
be exhibited most minutely ramified. They commu^ 
iiitete freely with each other, and also with the deep-* 
seated vessels, to their small ramijieatiani; so that 
the whole gland has been injected from one large ves^ 
sel. 

The gland is so large, that the absorbents of the 
superior and inferior surbces proceed from it in dif- 
ferent directions. 

A large absorbent is generally found on the sus* 
pensory ligament This is formed by the union of 
a great many branches that arise both on the right 
and left lobes, but principally on the right. It often 
passes through the diaphragm ^t an interstice whieh 
IS anterior to the xiphoid cartilage, and then proceeds 
through glands on the anterior part of the pericar- 
dium. 

Several absorbents proceed to the lateral liga- 
ments on each side, and then pass through the dia^ 
phragm. Some of these branches return again into 
the abdomen, and the others generally run forwards 
in the course of the ribs, and join those which pass 
up from the suspensory ligament. The trunk, or 
trunks, formed by these vessels, either pass up be- 
tween the lamina of the mediastinum, and terminate 

Vol, II. 49 
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in tbe upper pai^t of the thoracic duct; or they ac^ 
cooltpaiiy the internal nammary arteries^ and temi- 
aale dn the left side in the thoracic ditct; and on the 
right id the tnink of the absorbents of that side. 

The Absorbents en the ceneave aide of the Liver are 
as numerous as those on the convex side; they are 
also very abundant on the surface of the gall-blad- 
der. The greatest part of them join the deep-seated 
vessels. 

The Deep-seated Absorbents proceed in considera* 
ble numbers from the interior of the liver through 
the ports. They accompany the biliary dticts and 
the great blood vessels ef the organ; and^ after 
passing through several glands, near the vena porta^ 
rum, terminate in the thoracic duct, near the cob»- 
meocement of the superior mesenteric artery. 

Mascagni states, that the absorbents of the liver 
will be distended, by injecting warm^ water into the 
biliary ducts, or the vena portarum. 

He also observes, that in those preparations in 
which the superficial: vessels are eompletely injected, 
in the retrograde direction, the peritoneal coat of the 
liver appears to be composed entirely of absorbent 
vessels; and to be connected to the membrane within^ 
by many filaments^ which are also absorbent vessels. 

The Absorbents of the Spleen 
Are composed of superficial and deep-seated vcs^ 
sels; but they difler greatly from those of the liver, 
in this respect, that the superficial vessels blvc remark- 
ably small in the human subject. 

Mascagni,. however, asserts, that when the blood 
vessels of the spleen are injected with size, coloured 
with vermilion, these absorbents will be filled with 
colourless size. 

In the spleen of the calf the superficial absorbents 
are remarkably large. 
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In the human subject the superficial absorbents of 
the spleen proceed from the convex to the concave 
surfftoe, and there communicate with the deep-seated 
absorbents, which proceed from the interior of the 
organ with the blood vessels. 

These Deep-seated Absorbents are very numerous, 
and also large. They accompany the splenic artery; 
and in their course pass through many glands, SQme 
of which are said to be of a dark colour. The glands 
lie on the splenic artery^ at a short distance from each 
other. The absorbents of the spleen receive the ab- 
sorbents of the pancreas in their course; they unite 
with the absorbents of the stomach and the lower 
surface of the liver, and pass with them to the thoracio 
duct. 

Little has been latterly said by practical anatomista 
Inspecting . 

The Absorbents of the Pancreas. 

Mr. Cruikshank once injected them in the retro- 
grade direction; he found that they came out of the 
lobes of the pancreas in short branches like the blood 
vessels, and passed at right angles into the absorbents 
of the spleen, as they accompanied the artery in the 
groove of the pancreas. 

THE THORACIC DUCT,* 

Or common trunk of the absorbent system, is formed 
by the union of those absorbent vessels which are col- 
lected on the lumbar vertebr». 

These vessels, as it has been already observed, are 
derived from various sources, viz. 

The Lower Extremities; the lower part of the 
Trunk of the Body; the Organs of Generation; the 

* Pint discovered by EuttMshiin in the horn, 10(M;bdtte 
il a veia fcr the noarimi^it <if the tberacic Ti9eenu-r&. 
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Intestines^ with the other Viscera of the abdonen 
and Pelvis, except a part of the liver. Their Hum* 
ber is proportioned to the extent of their origin : for, 
with the numerous glands appropriated to them^ th^y 
form the largest absorbent plexus in the body, an4 
are spread over a considerable portion of the aorta 
and the vena cava. 

The manner in which these vessels unite to fom 
the thoracic duct, is very difierent in different su^ 
jects; but in a majority of cases it originates immedi* 
ately from three vessels, two of which are the trunks 
of the absorbents of the lower extremities, and the 
other is the common trunic of the laoteals and the 
other absorbents of the intestines. 

These vessels generally unite on the second or 
third lumbar vertebrss; and, in some instances, the 
trunk which they form dilates considerably, soon 
after its commencement; in consequence of which it 
was formerly called the RECEPTJlCLE of the 
CHYLE. At first it lies behind the aorta, but it 
soon inclines to the right of it* so as to be bdlliod the 
tight eras of the diaphragm. In the thorax, it ap- 
pears on the front of the spine, between the aorta and 
the vena axygc^, and continues between theae veis^ 
until it has arrived at the fourth or third dorsal ver- 
tebra. It then inclines to the left, and proceeds in 
that direction until it emerges from the thorax, and 
has arisen above the left pleura, when it continues to 
ascend behind the internal jugular, nearly as hi^ 
as the sixth cervical vertebra: it then turns down- 
ward and forward, and after descending from six 
to ten lines, terminates in the back part oi the angle 
formed by the union of the left internal jugular 
with the left subclavian vein. SomeUmes, after 
rising out of the thorax, it divides into two 
branobes, which unite before they terminate. Some- 
times it divides, and one of the branchta tennniatea 
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it the aboTe ittentloBed angle, an4 the ether in the 
subclavian vein, to the left of tt« 

The orifice of the thoracic duct has twe valves, 
which eflleotualljr prevent the passage of blood into k 
Ihooi the vena cava* 

There are sometimes slight flexures in the course 
of the duct; but it generally inclines to the left, In 
the upper paK ^f the thorax, as above inentiontd| 
and is then so near the left lamen of the mediaitinuin 
that, if it be filled with coloured injection, it can be 
eeen throngh that membrane, when the left lung 
is raised up and pressed to the right. 

The duct sometimes varies considerably in its dia- 
meter in diSbrent parts of its course. About the 
middle of the thorax it has often been found very 
small. In these cases it generally enlarges in its pro* 
gross vpwards, and is often three lines in diameter, 
in its upper part. Many anatomists have observed 
it to divide and to unite again, about the middle of 
the thorax. 

•Absorbents of the Lungs. 

The absorbents of the lungs are very numerous, 
and, like those of other viscera, are superficial and 
deep-seated. 

The large superficial vessels run in the interstices 
between the lobuli, and, therefore, form angular 
figures of considerable size. In successful injections, 
the vacancies within these figures are filled up with 
small vessels, and the whole surface appears minutely 
injected. 

Mascagni observes, that the superficial vessels are 
▼ery visible when any fluid has been effused into the 
cavity of the thorax; or when warm water is injected, 
either into the blood vessels of the lungs, or the ra- 
mifications of the trachea. Cruikshank demonstrated 
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tbem by inflating the lungs of a still-born child; k 
which case the air passes rapidly into them. 

The deep-seated absorbents aocompaDy. the blood 
vessels and the ramifications of the bronchiis. They 
pass to the dark-coloured glands, which are. situated 
on the trachea at its bifurcation; and on those portions 
of the bronchiie which are exterior to the lungs. The 
injection of the absorbents^ which pass to and from 
these glands^ seems to prove that they are of the same 
nature with the absorbent glands in general^ notwith- 
standing their colour. They are numerous^ and they 
vary in size; from a diameter of two lines to that of 
eight or ten. 

From these glands^ same of the absorbents of the l^t 
lung pass into the thoracic duct, while it b in the 
thoraxi behind the bifurcation of the trachea ; others 
proceed upwards and enter into it near its termina- 
tion; while those of the right lung terminate in the 
common trunk of the absorbents of the right side. 
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CHAPTER II. 

OF THE ABSORBENTS OF THE HEAD AND NECRJ OF 
THE UPPER EXTREMITIES^ AND THE t7PPER PART 
OF THE TRUNK OF THE BODY. 

The absorbents from the various parts of the head 
pass through glands^ which are situated on the neck 
or the lower part of the head. Those on the head 
are the least numerous, and also the least in size. — 
Some of them, which are generally small, lie about 
the parotid gland. Several of them, which are also 
small, are on the occiput, below and behind the mas- 
toid process. Sometimes there are two or three on 
the cheek, near the basis of the lower jaw, about the 
anterior edge of the masseter muscle. Below the 
lower jaw, in contact with the sub-maxillary gland 
and anterior to it, there are always a number of these 
glands, which are generally small, but often swelled 
during infancy. 

The Gland$ on the J^eek are the most numerons. 
Many of them are within the sterno-mastoid muscle, 
and accompany the internal jugular vein and th6 
carotid artery down to the first rib. Many also lie 
in the triangular space between the sterno-mastoid 
muscle, the trapezius, and the clavicle; therefore it 
has been truly said that the glands of the neck are 
more numerous than those of any other part except 
the mesentery. They are frequently called Olan^ 
duke Concatenaix. It has already been mentioned 
that the various absorbents, which are connected 
with these glands, unite on each side into a trunks 
which on the left passes into the thoracic duct, and 
on the rjght into the common trunk of the absorbents 
of that side« 
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SECTION 1. 

Of the Msorbents of the Head and JVeek. 

There is the greatest reason to believe that tbc 
brain and its appendages are supplied with absorb- 
ents like the other parts. Some of these vessels have 
been discovered in the cavity of the cranium; but 
very little precise information has as yet been ob- 
tained, respecting the extent^ or arrangement of the 
absorbent system, in this part of the body. 

The absorbents on the exterior of the bead are as 
numerous as in other parts of the body. On the oc- 
ciput they pass down^ inclining towards the ear, and 
continue behind it to the side of the neck; behind 
the ear they pass through several glands.*^From the 
laiddle or temporal r^on of the cranium, they jmu 
with the carotid artery before the ear, and enter some 
small glands that lie on the parotid; from which they 
continue to the neck. 

They are on every part of the face, and unite, sa 
that their principal trunks, which are very numerous, 
pass over the basis of the lower jaw, near the facial 
artery. They enter into glands, which are also very 
nomerous, immediately under the jaw, or which are 
sometimes to be found on the cheek, at the anterior 
edge of the masseter muscle. All the absorbents of 
the exterior part of the head pass to the glands on the 
Side of the neck, already described. 

Those from the interior of the nose accompany the 
ramifications of the internal maxillary artery^ and 
proceed to glands behind the angle of the lower jaw; 
into which glands also enter the absorbents of the 
tongue and inner parts of the mouth. 

The absorbents of the thyroid gland, on the left 
side, pass down to the thoracic duct; those on the 
right, unite to the trunk of the absorbents on that 
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side^ near its termination. It has been remarked^ 
that they can be readily injected^ by thrusting the 
pipe into the substance of the gland» 

SECTION 11. 

Of the jibsorbents of the Arm and Upper Part of the 

Trunk. 

The absorbents of the arm are superficial and 
deep-seated, like those of the lower extremity. 

The superficial absorbents have been injected on 
the anterior and posterior surfaces of the fingers and 
the thumb, near their sides. On the back of the 
hand they are very numerous, and increase consi- 
derably in their progress up the fore-arm. As they 
proceed upwards, they incline towards the anterior 
surface of the fore-arm; so that by the time they have 
arrived at the elbow, almost all of them are on the 
anterior surface. The absorbents on the anterior 
part of the hand are not so numerous as those on the 
back. Sometimes there are digital branches from 
the fingers, and an arcus in the palm; but this bow 
is not formed by one large absorbent, analogous to 
the ulnar artery. On the contrary, its two extremi- 
ties are continued over the wrist, and pass on the 
fore-arm like the absorbents. 

At the elbow some of them often pass into one or 
two small glands, which are very superficial; but 
the whole of the absorbents, somewhat reduced in 
number, as some of them unite together, pass along 
with the blood vessels into the hollow of the arm-pit^ 
where they enter the axillary glands. There are 
generally one or more vessels which pass in the 
course of the cephalic vein, between the pectoral and 
the deltoid muscle, and enter into some of the gknds 
under the clavicle. 

VouII. 50 
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There are almost always several glands in and 
near the axilla. Some of them are very near the 
great blood vessels; sometimes one or more of them 
are much lower; sometimes they are to be found 
under the pectoral muscle. They are commonly 
not so large as those of the groin, and are surround- 
ed with fat. 

The deep-seated absorbents originate also at the 
fingers, and soon accompany the branches of the 
arteries. Those which attend the radial artery, 
originate on the back of the hand, and also in the 
palm, where they are associated with the arcus pro- 
fundus. They go up with the radial artery to the 
elbow, and sometimes pass through a small gland 
about the middle of the fore-arm. 

Those which attend the ulnar artery, commence 
under the aponeurosis palmaris, and go with the ar^ 
tery to the elbow; at the bend of the elbow they are 
generally joined by one or more, which accompany 
the interosseal artery; there they unite, so as to 
form several trunks, which pass up to the axillary 
with the humeral artery. They sometimes pass 
through one or two glands, which are near the el- 
bow; and they receive in their course, deep-seated 
branches from the muscles on the humerus. 

The absorbents from the anterior and external 
part of the thorax, and the upper part of the abdo- 
men, also proceed to the axilla, and enter into the 
glands there ; those which are deep-seated, joining 
the deep-seated vessels. The absorbents of the 
niammsB pass to the same glands; and when they 
are affected with the virus of cancer, can often be 
perceived, in their course, in the living subject. 

The absorbents of the uppermost half of the back, 
and those of the back of the ncck^ go likewise to the 
axilla. . 

The absorbent vessel?; collected from these vari- 
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• 
OU8 sources^ proceed from the exterior to the inner- 
most glands, but with a considerable diminution of 
their number: they accompany the subclavian vein^ 
and are reduced to one or two trunks^ that gene- 
rally unite before their termination. On the left 
side, the absorbents of the head and neck generally 
open into the thoracic duct, as has been already 
observed; and those of the left arm also open into 
the thoracic duct, or into the subclavian vein very 
near it. On the right ^ide the absorbents from each 
of these parts empty into the common trunk, which 
often is formed by the union of large vessels, from 
four sources; namely, the head, the thyroid gland, 
the right arm, and the right cavity of the thorax, 
&c. The diameter of the trunk is very considerable; 
but it is often not more than half an inch in length. 
It generally opens into the right subclavian vein, at 
the place where it unites to the right internal ju- 
gular. 

Two respectable physioloj^ists of Europe, (M. Sequin, of 
Paris, and the late Dr. Currie, of Liverpool,) have 
doubted whether absorption takes place on the exter- 
nal surface of the skin.* This question has been ex- 
amined in a very interesting manner bjr several gra- 
duates of the University of Pennsylvania, who chose 
it for the subject of their inaugural theses; namely, Drs. 
Rousseau, Klapp, Daingerfield, Mussey, and J. Brad- 
ner Stewart. 

The three first of these gentlemen state that when spirit 
of turpentine, and several other substances which are 
commonly supposed to be al>sorbed by the skin, were 
applied to it in a way which prevented their volatile parts 

* I believe that M. Segum's Memoir on this subject was read to tho 
Academy of Sciences a short time before the meetings of that body were 
suspended. It was published by M. Fourcroy, in La Medicine Eclairee par 
les Sciences Physiques, vol. iii. An extract ftom M. Fourcroy*s publication 
may be seen in the 19th chapter of the first volume of Dr. Currie*s ** Medi- 
cal Reports on the Effects of Water," &c in which is also contained a state- 
ment of the Doctor's own ezp^iments and reflections. 
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from entering the lungs by respiration, no abtorp-* 
tioQ took place. But when the inspired air was im- 
pregnated with exhalations from these substances, they 
perceived satisfactory proofs that the exhalations en- 
tered the system. From these facts they inferred 
that when those articles entered the body by absorp- 
tion, they were taken in by the lungs, and not by the 
external surface. 

On the other hand, the two gentlemen last mentioned, 
state that after immersing themselves in a bath con- 
sisting of a decoction of rhubarb, of madder, or of tur- 
meric> their urine became tinged with these sub- 
stances. They also assert that the colouring noatter 
of these different articles is not volatile; and, there- 
fore, could not have entered the lungs during the ex- 
periments.* 

The statement in page 374, from Dr. Soemmering, that 
when mercury is injected backwards in the absorbent 
vessels which originate on the foot, it will sometimes 
appear in small globules on the skin of the foot, has 
an important connexion with this subject. t 



About the middle of the last century, it was generally 
believed by anatomists, that absorption was performed 
by the veins. This doctrine seemed to be established 
' by the experiments of Kaaw Boerhaave, which are re- 
lated, with many other interesting statements, in his 
wort, entitled " Perspiratio Dicta Hippocrati," &c. 
published at Leyden, in 1738. In these experiments 
It appeared to the author, that when the stomach of a 
dog was emptied of its contents, and filled with warm 
water, immediately after death, the water passed 
into the minute ramifications of the veins of the 

* TheTheds of Dr. Rousseau was published in 1800. Those of Dn. 
Klapp and Daingerfield in 1805. Dr. Muasey published in the Third Sup- 
plement to the Medical and Physical Journal of Dr. Barton, in 1809. Dr. 
Stewart published in 1810. Additional Obsenrations by Dra. Rlapp, Rof- 
seau and Smith, afe publidied in the Philadelphia Medical Museum, toL i. 
Aew series. 

f Since the publication of the first volume, the author has enjoyed the 
advantage of consulting a translation, in manuscript, of some parts of the 
Oenaan edition of Dn Soemmering's Tahiable wortc on the Stracture of 
the Human Body. • 
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stonadi, and from them to the Tena pbrtarum, and ul- 
timatelj to the heart in laree quantities. 

Thb account appears to be disproved by some experi- 
ments of the late John Hunter^ made about twentjr 
years after, and published in the Medical Commenta- 
ries of Dr. William Hunter, part I.— Mr. Huuter's- 
experiments have been considered as establishing the 
fact, that absorption, (in the intestines at least,) is per- * 
formed exclusively by the lacteals, or proper absorbent 
vessels, and not at all by the veins. Kaaw Boerhaave 
is of course supposed to have been mistaken; and Mas- 
cagnt, who has repeated his experiment, refers the ap- 
pearance of water in the veins to transudations through 
the coats of the intestines; which he has observed to- 
take place in a great degree. 

In the year 1809, a memoir was presented to the national 
institute of France by Messrs. Magendie and Delile, 
which contains an account of some experiments that 
have an important relation to the above mentioned sub- 
ject's—The authors being greatly surprised at the ra- 
pidity with which the poison of Java, &c. appeared to 
enter the sanguiferous system, instituted a series of 
experiments to determine whether these substances pro- 
ceeded to that system by the circuitous route of the ab- 
sorbent vessels, or b^ the shorter course of the veinsl 
Two of their expenments are especially interesting. 
They made an incision through the parietes of the abdo- 
men of a living dog, who had eaten a large quantity of 
meat some hours l^fore, (that his lacteals misht be vi- 
sible from their distention with chyle,) and drawing 
out a portion of the small intestine, thev applied two 
lieatbres to it, at the distance of five inches from each 
odier. The portion of intestine between these liga- 
tures was then separated by incision from the rest of 
the intestinal tube, and all the lacteals, blood vessels, 
&€• which passed to and from it, were divided, except 
one artery and a vein. A considerable length of 
this artery and vein were detached from all the sur- 
rounding parts, so that the authors supposed these 

* Tlie title of the paper if a " Memoir on the Omns of Absorption in 
Mammiferous Animals.'^ A translation of it was published in the Medical 
and Pfaik)ioplucal Begirter of New York, and in tevend other periodical 
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yessels to form the only connexion between the por- 
tion of the intestine, andf the rest of the bodj. Into 
the cavity of the intestine, which was thus circom- 
fitanced, they introduced a small quantitjr of the poisoot 
and, to their astonishment, it produced its fatal eflfects 
in the same manner it would have done if it had been 
introduced into the intestine while all its connexions 
with the body were entire. This experiment, they as- 
sert, was repeated several times, without any difference 
in the result 

Afier several other experiments, they finally separated 
the thigh from the body of a living dog in such a man- 
ner that the crural artery and vein were left undivided. 
A quill was then introduced into the artery, and two li* 
gatures were applied to fix it round the quill. The 
artery was then divided between the two ligatures. 
The vein was managed in the same manner. There 
was, therefore, no communication between the limb 
and the body, except by the blood whichpassed through 
the divided vessels and the quills. The poison was 
then introduced under the skin of the foot, and soon 
occasioned the death of the animal; its deleterious 
effects commencing i^bout four minutes after its appli- 
cation to the foot. This experiment appears to prove 
decidedly that the blood is tne vehicle by which poison, 
when applied to the extremities, is carried to the body; 
althougn it may not determine the question whether 
this poison was taken up by the absorbents or by the 
veins.* 

Some other experiments made by the authors gave re- 
sults, which are very difficult indeed to explain. They 
wished to know if the blood of an animal thus con- 
taminated, would produce similar effects upon another 
animal; and, with a view to ascertain this point, thej^ 
insinuated a small piece of wood, covered with the poi- 
son, into the thick part of the left side of the nose of a 
dog* Three minutes after the introduction of the poi- 
son, they transfused blood from the jugular vein of 
the same side, into one of the veins of another dog. 
About one minute after the commencement of the 
transfusion, the effects of the poison began in the dog 

* This experiment has been repeated in Philadelphia. See Profistfor 
Chapman's Medical and Physical Journal for February, 1823, No. 10.— 
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to which it was applied, and continued until his death. 
Transfusion into ine veins pf the other dog went on 
during the whole time, and he received a large quan- 
tity of blood from the cljing dog, without pro<lucing 
any effect Thej varied this experiment in the follow- 
ing manner. The \^^\»}^ of a dog was separated from 
the body; the artery and the vein were arranged as in 
the former experiment; and poison was introduced into 
the foot. Three minutes after the introduction of the 
poison the blood of the crural vein was passed into the 
jugular vein of another animal and transfusion was con- 
tinued five minutes without producing any effect upon 
the animal receiving the blood; it was then stopped,, 
and the crural vein was so arranged that^ the blood 
flowed from it into the animal to which it belonged. 
This animal very soon exhibited symptoms of the ope- 
ration of the poison.* 

From these very interesting experiments the authors in- 
fer that ^^fdreign matters do not always proceed through 
the Lymphatic or Absorbent Vessels, when they enter 
into the Sanguiferous system,^^ 

This memoir was referred by the institute to four of its 
members, who are particularly distinguished by their 
profound knowledge of anatomy and physiology. 
These gentlemen, after stating their belief that the 
functions of the lymphatic or absorbent system have 
been completely ascertained by the experiments and 
observations of Hunter, Cruikshank, Mascagni, &c. 
say farther, that in their opinion, the above mentioned 
inference ou^rht to be a little modified, and that facts 
are not sufficiently numerous, or applicable to the 
point in question* to justify the inference ihtit foreign 
matters do not always proceed through the Lymphatic 
or Absorbent Vessels, when they enter the Sanguiferous 
system. But they also add, that, as the author is still 
engaged in a series of experiments on the subject, they 
will suspend their judgment respecting the inferences 
to be deduced from the present statement. 

* An account of these eiq>eriment9 was published by M. Hagendie in a 
pamphlet A statement of them is also contained in the report made to the 
Institute by the committee to whom the memoir was refeired, which is pub- 
lished in the Jouhial de Physique, for March 1813. In that statement this 
last mentioned experiment is omitted. 

A most interesting series of inquiries ajid experiments in regard to the 
laws of absorption will be found in Professor Chapman's Journal of the 
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Tbe most extensive account of the absorbent STstem k 
contained in the ^ Historia et Ichnographia yasorum 
LvinphaticGrutn Corporis Humani" of Masca^ni,-* 
** The Anatomy'of the Absorbing Vessels of the Human 
Body, by W. Craikshank;" — ^and "The Description 
of the Lymphatic System, by Wm. Hewson,^ (the 
second volume of his Experimental Inquiries*) — are 
also very interesting publications. 

Medical and Pbyncal Sciences, No. 6, in a repcrt of a Committee of tie 
Academy of Medicine, agpoed by Doctors LAwrance and Coates, of thi&d^. 
— And a continuation of the same will be found in No. 10, of the same Joutna^ 
signed by Doctors Lawrence and Coates. Since the publication of the ktter, 
to the regret of all who knew him, and to the great loss of Anatomy and of 
Fhynology, the indefatigable and excellent Laweaitci b no more. — Es. 
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OF THE BLOOD. 

The blood of a healthy person indicates a tenden* 
cy to coagulate very soon after it is discharged from 
the vessels which naturally contain it^ although it is 
perfectly fluid in those vessels. 

If it remain at rest^ after it is drawn from the 
vessels^ it soon coagulates into a solid mass, of a soft 
texture. From this solid mass a fluid is soon ob- 
served to issue, which first appears in very small 
drops on almost every part of the surface. These 
drops quickly increase and rnn together^ and in a 
short time the fluid surrounds the solid mass^ and ex* 
ceeds it in quantity. 

The solid part which thus appears upon the spon- 
taneous separation of the bloody is denominated 
Craasamentum or Cruror; the fluid part is called 
Serum. 

The substance which contains the red colour of 
the bloody remains with the Craasamentttm. The 
Serumy when it separates without agitation, is free 
from the red colour. 

' The colouring matter may be separated complete- 
ly from the Crassamentum by washing it with water. 

The blood, therefore, consists of three parts, name- 
ly, the Serum; the Substance which coagulates span- 
taneously; and the Colouring Matter. 

Vol. II. 51 
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THE SERUM 

Has a considerable degree of consistence^ although 
It is much thinner than blood. In its perfectly natu- 
ral state, it is almost transparent, and appears to be 
very lightly tinged with a greenish yellow colour; 
but it is very often impregnated with a portion of 
bile, which is probably carried to the blood vessels 
by the absorbents, k contains a large quantity of 
albumen, or matter like the white of an egg. If 
heated to 140° of Fahrenheit, it becomes opaque; 
and when the heat is increased to 156 or 160^ it is 
,firm1y coagulated. It is also coagulated by alcohol, 
by mineral acids, and by rennet.* It is proved by 
chemists, that it contains a small quantity of pure 
soda. It therefore changes several of the blue co- 
burs of vegetables green. It is also found to contain 
a similar quantity of the muriate and the phosphate 
of soda and the phosphate of lime. These saline 
substances were discovered by diluting serum with 
water, and exposing the mixture to heat, by which 
the albumen was coagulated into flocculi; these Hoc- 
culi were separated by filtration; the liquor was then 
diminished by evaporation, and the salts obtained 
from it by crystallization. 

Serum likewise contains a portion of sulphur com- 
bined with ammonia. 

When it « exposed to a coagulating heat, a small 
portion of it remains fluid. 

This fluid portion has been supposed to contaia 
a considerable quantity of gelatine; but it is contend- 
ed by Mr. Brande,t that Gelatine does not exist in 

* See HewsoD, VoL L ld9. — I suspect that some particular manage- 
ment is necessaiy in the use of renneL 

i In his Researches on the Blood communicated to the Royal Society 
of London, in 1812, and repuUished in the Eclectic Repertory, for ADblt 
1813. I- / ir- 
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the serum of the blood, and that this portion consists 
of albumen combined with a proportion of alkali. 

It IS also asserted by Dr, Bostock,* one of the 
latest writers on the subject, that the serosity of the 
blood, (the term applied to the last mentioned fluid J 
contains no gelatine; but that, with a minute quan- 
tity of albumen, it consists of a large portion of an 
animal matter, which is different either from gela- 
tine or albumen, being unlike either of them in its 
chemical qualities. 

THE CRASSAMBNTUM 

Is rendered very different in its appearance, by the 
different circumstances in which it may coagulate. 

When the blood remains at rest immediately after 
it is drawn, the crassamentum which forms in it is a 
concrete substance, without the smallest appearance 
of fibre in its composition. If the blood is stirred 
with a rough stick, while it is flowing from an ani- 
mal, a large portion of it will concrete upon the 
stick in a fibrous form, so as to resemble a mass of 
entangled thread, some of the red colouring matter 
still adhering to it. 

The crassamentum, in either of these forms, may 
be washed perfectly white; the red colouring matter 
passing completely away with the water. In this 
state it appearsf to have all the chemical properties 
of the fibrous matter of muscular flesh. It also re- 
sembles the gluten of vegetables, being soft and elas- 
tic. The name fibrine is now generally applied 
to it. 

If FIBRINE is washed and dried, its weight is very 

* See bie Obeervatiomi on the Serum of the Blood, in the Medico- 
Chinirgical Traosactioos, Vol. IL republished in the Eclectic RepertOf7« 
ibr October, 1812. 

t By the experimentB of Mr. Charles Hatchett, poUsdied in the Lon^ 
doB Philosophical Tmnsactions for 1800. 
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small indeed when compared with that of the blood 
fi*om which it has been obtained. It is^ therefore^ 
probable that a considerable proportion of the bulk 
of the crassamentum, as it forms spontaneously, de- 
pends upon the serum which exists in it^ and can be 
washed away. 

The spontaneous coagulation of the blood, which 
appears to depend principally upon the Fibrine^ may 
be prevented by the addition of several foreign sub- 
stances to the blood, when it is drawn. It is subject 
to great variations that depend upon the state of the 
body at the time of bleeding; and in some condi- 
tions, it does not take place at all.^ 

In a majority of dead subjects the blood is found 
more or less coagulated in the veins ; but in some 
subjects it is found without coagulation. It is as- 
serted that it does not coagulate in subjects who have 
died suddenly, in consequence of anger, lightning, 
or a blow on the stomach. 

' THE COLOURING MATTER. 

When the blood vessels in the transparent parts 
of certain livings animals are examined with magni- 
fying glasses, it appears that the red colour of the 
blood is owing to bodies of a globular form, which 
are diffused through a transparent fluid. The ap- 
pearance of these bodies has been examined, with 
great attention, by many physiologists, since the 
pubJicalion of Leuwenhoeck, in the London Philo- 
sophical Transactions, t 

* See an Inquiry into the Properties of the Blood, by the late Wm. 
Hew son: aud Experiments by his son, T. T. Hewson, in the Eclectic 
Repertory, Jan. I811.*-See also a Treatise on the Blood, &c by the 
late J. Hunter. 

t Aroonff the roost distinguished of these observers were Father de la 
Torre, HaUer, Hewson, Fontana, Spalanzani, J. Hunter, Cavalla 

Soooe short accounts of Leuweiihoeck*s original observatiooi oa the 
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Several of these gentlemen have described the ap- 
pearance of the blood very differently; but Haller^ 
Spalanzani and J, Hunter agree that the figure of 
the red particles is globular.* Hunter observes 
farther, that the red globules do not run into each 
other as two globules of oil would do when divided 
by water; and he l>elieves that they cannot unite. — 
At the same time they seem not to have the proper- 
ties of a solid: for when circulating in the vessels, 
they assume elliptical forms, adapting themselves to 
the size of the vessels. They also excite no sensa- 
tion of solidity when touched. 

They appear to be more heavy than the other 
parts of the crassamentum : for in healthy blood the 
lower part of the mass contains more of the colour- 
ing matter than the upper part; and in the blood of 
persons who labour under acute local inflammation, 
they often subside completely from the upper part; 
and thus occasion what is called by Mr. Hewson, 
the inflammatory crusty or size. 

It has been observed by Mr. Hewson, and also 
by Mr. Hunter, that the* globules do not retain their 
form in every fluid. They are said to be dissolved 

Blood are to be found in the Pbilosophical Transactions of Jjondon, for 
1«64, in the fasciculi which are numbered 102 and 106. A more full de- 
scription is contained in Boerhaave*s Academical Lectures on the Theory 
of Physic. See the section on the nature of the blood. 

The glasses of Father de la Torre ^cre transmitl cJ from Naples to 
the Royal Society of London in 1765. They were accompanied by a let- 
ter from Sir F. H. E. Stiles,. to which are subjoined Sfnne obacrviition© by 
the Rev. Father himself. The letter and the observfitions are published 
in the 55th volume of the Transactions of that society. 

In the year 1798, Tiberius Cavallo published an Eiaj on the Medici- 
nal Properties of Factitious Air, with an Appendix on the Nature of tb# 
Blood, in which is contained a farther account of the glacsca of de la 
Torre. 

* I believe that ibis is also the opinion of Fontana. — In J. Hunter's 
work on the blood there are some interesting observations on roicro- 
Bcopioal decqstiona. See the note commeBCing in page 39, Bradford's 
edition. 
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very quickly in water, and then they form a fine clear 
red. Several of the neutral salts, when dissolved in 
water, prevent the solution of the globules^ Mr* 
Hunter informs us, that the vitriolic acid, when great- 
ly diluted, does not dissolve them, &c. The muria- 
tic acid, when three times as strong as vinegar, de- 
stroys their colour without dissolving them, al though 
when more diluted, it dissolves them. 

The colour of the blood has, for a long time, been 
supposed to depend upon iron. About the middle 
of the last century, Vicentius Menghini published ia 
the Transactions of the Academy of Sciences of Bo- 
logna, an account of experiments which contributed 
to establish this sentiment. In this account he stated 
that, after washing the colouring matter from the 
crassamentum, he had separated it from the water 
by boiling; in which case it either rose to the sar- 
&ce of the water, or subsided, and left the water 
clear. After drying, with a gentle beat, some of the 
colouring matter thus separated, and then repeat- 
edly washing it, he found that it contained a consi- 
derable quantity of iron, which was attracted by the 
magnet* 

After exposing a large quantity of the colouring 
matter to an intense heat, he found in it a small 
piece of iron, of a spherical form, but hollow; and 
a powder wliich was attracted by the magnet, but 
appeared more like rust of iron than iron filings. 

He believes the seat of this iron to be in the co- 
louring matter of the blood, as neither the serum nor 
fibrine appeared to contain it. According to his 
calculation, the blood of a healthy man contains more 
than two ounces of iron. 

This doctrine of Menghini has been very gene- 
rally admitted : and several chemists of the first 
character, namely, Bucqaet, Fourcroy, Vauquelin, &c. 
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have made experiments to asoertain the substances 
with which the iron in the blood is combined. 

But within a few years, doubts have been expressed 
on this subject by several physiologists, and especial* 
ly by Dr. Wells, and Mr. Brande. 

The first of these gentlemen, in his ^^Observations 
and Experiments on the Colour of the Bhodj^^ pub- 
lished in the London Philosophical Transactions for 
1797, states three reasons for rejecting the opinion 
that the colour of the blood is derived from iron. 

1. The colour of blood is destroyed by a heat less 
than that of boiling water; whereas no colour arising 
from a metal is destroyed by exposing it, subject, in 
a close vessel, to such a heat. 

2. If the colour from a metal, in any substance, be 
destroyed by any alkali, it may be restored by the 
immediate addition of an acid; and the like will 
happen by the addition of a proper quantity of an al- 
kali, if the colour has been destroyed by an acid. — 
The colour of blood, on the contrary, when once de- 
stroyed, can never be brought back, either by an 
acid or an alkali. 

3. If iron be the cause of the red colour of blood, 
it must exist there in a saline state; since the red 
matter is soluble in water. The substances, there- 
fore, which detect the smallest quantity of iron in 
such a state, ought likewise to demor>strate its pre- 
sence in blood; but upon addiog Prussian alkali^ 
and an infusion of galls, to a very saturated solution 
of the red matter, he could. not observe ^* in the for- 
mer case the slightest Wue precipitate; or in the lat- 
ter that the mixture had acquired the least blue or 
purple tint.'' 

Mf. Brande, in a paper entitled ^^ Chemical i?e- 
searches on the Bloodj^^ &c.j communicated to the 
Royal Society of London in 1812, relates many experi- 
ments which were made on the* juplottring matter of 
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that fluid, with acids^ alkalies^ astringents^ &c. &c. 
From these experiments^ he tdso i^fers^ that the oh 
louring matter of the blood is perfectly indep^tdent of 
iron. 

In support of this inference^ he adds^ that the Ar- 
menian dyerS; in the preparation of their; finest and 
most durable red colours^ use blood in addition, to 
madder^ in order to ensure the permanency pf these 
colours. As the compounds of iron convert the <u>- 
lour of madder to gray and black, the production of 
a bright colour by the addition of blood to madder, 
he regards as a proof, that iron is not the colouring 
matter of blood. 

Many estimates have been made of the quantity 
of blood in the human body; but some of the best 
informed physiologists have regarded them z^ ialla* 
clous. 



STBUCTURB OF GLANDS. 

Any original structure that discharges from the 
blood vessels a fluid difierent from those which they 
naturally contain, may be considered as glandular. 
The function or process by which such fluids are de- 
rived from the blood vessels is called secretion. 

A structure of this kind seems to exist in. very dif- 
ferent situations : for it is distinctly circumscribed in 
many of those bodies commonly denominated glands, 
which are of a very precise form; and it is also dif- 
fused on some very extensive surfaces. The gastric 
liquor, a most important secretion, is probably dis- 
charged from vessels which open, like exhalents, on 
the internal surface of the stomach; and not from 
any circumscribed bodies, which are generally de* 
nominated Glands. 
The name «f stand is theoretically applied to 
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several bodies which cannot be proved to secrete 
any fluid whatever; and also to those bodies con- 
nected with the absorbent vessels^ which are called 
the Lymphatic Giandsj but it is roost commonly ap- 
propriated to those organs which discharge a fluid 
different from the blood. 

The structure by which mucus is secreted in some 
places^ appears to be very simple. Thus^ in the 
Schneiderian membrane and the urethra^ there are 
small ducts from four to six lines in length, and 
equal in diameter to a bristle, which appear to be 
formed of the membrane on which they open. From 
these ducts mucus issues to cover the surfaces of 
these membranes. In many instances there is no 
substance resembling that of the circumscribed glan- 
dular bodies, connected with these ducts; but the 
secreted fluid seems to be discharged into the ducts 
from the small vessels on their surfaces. The ducts 
of this nature in the urethra are denominated Lacunse. 

In some other parts of the body, the cavities into 
which mucus is discharged are somewhat different, 
both in form and size, from those above mentioned, 
and are called Follicles. These cavities are sur- 
rounded with more or less of a pulpy vascular sub- 
stance, which has been considered as glandular, and 
essential to the mucous secretion. 

The circumscribed bodies, which are commonly 
called glands, differ in their internal appearance and 
texture, from the other parts of animals. The sub- 
stance of which they consist differs very much in the 
different glands; and thus renders the liver, kidneys, 
salivary glands, mammiB, &c., very different from 
each other. Some glands, as the salivary, &c., are 
composed of several series of lobuli that successively 
diminbh. The smallest of these are denominated 
Acini. Each of them is connected by a small artery 

Vol. II. 52 
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and vein, to the large blood vessels of the glands; 
and also sends a branch to join the excretory duct. 

These Acini are therefore connected to each other^ 
by the blood vessels and excretory duct of the gland^ 
and also by the cellular membrane which covers them 
externally, and occasions them to adhere to each 
other where they are in contact. In consequence 
of this structure, these glands have a granulated 
appearance. 

Tlie liver, when incised with a sharp insU^ument, 
appears differently; but when broken into pieces, it 
seems to consist of small acini. Some other glands, 
as the Prostate, appear to be uniform in their tex- 
ture, and have none of this granulated appearance. 

The structure of glands has long been an interesting 
object of anatomical inquiry, and was investigated 
with great assiduity by those eminent anatomists, 
Malpighi and Ruysch. 

Malpighi, as was formerly observed, used ink and 
other coloured fluids in his injections. He was also 
very skilful in the use of microscopes, and took great 
pains in macerating and preparing the subjects of his 
inquiries. Ruysch, on the other hand, used a ce- 
raceous injection, and was most eminently success- 
ful in filling very small vessels with it. Malpighi be- 
lieved that there were follicles or cavities in glandu- 
lar bodies, which existed between the extremities of 
the arteries and the commencement of the excretory 
ducts of those bodies, and that in these cavities the 
secreted fluids underwent a change. — Ruysch con- 
tended, that the arteries of glands were continued 
into excretory ducts, without the intervention of 
any cavity or follicle; that the small bodies which 
had been supposed to contain follicles or cripiB, were 
formed by convolutions of vessels, and that the change 
of the fluid, or the process of secretion, is produced 
by the minute ramifications of the artery. 
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A very interesting account of this subject is con* 
tained in two celebrated letters, which passed between 
Boerhaave and Ruysch in the year 1721, and are pub* 
lished at the end of the fourth volume of the works of 
Ruysch. 

The opinion of Ruysch has been most generally 
adopted by anatomists, and has derived support and 
confirmation from several anatomists since his time. 
The late Mr. Hewson declared his conviction that 
the small globular bodies which are scattered through 
the kidneys, and were supposed to be follicles or 
cripts, are merely convoluted arteries. He also as- 
serted, that the acini which appeared in the mammas 
as large as the heads of pins, when the excretory 
ducts of that gland were iigected with vermilion and 
painters^ size, proved to be the minute ramifications 
of the excretory duct, which divided very suddenly 
into branches so small, that they could not readily be 
seen by the naked eye.* 

Notwithstanding these reasons for supposing that 
the excretory ducts of glands were derived simply 
from the arteries of those bodies, it is said that the late 
Dr. W. Hunter used to declare his belief, that there 
was a part in glands which was not injected in his pre- 
parations; and to say farther, that he believed his pre- 
parations were injected as minutely as those of Ruysch. 

All of these opinions have been strenuously con- 
troverted by the Italian anatomist, Mascagni, who 
believes that the arteries terminate only in veins; 
and of course that they neither form exhalent vessels, 
nor communicate with the excretory ducts of glands. 
His idea of the structure of glands is different from 
those either of Malpighi or of Ruysch. 

* See Ezperimeiitil Iiiqairiee» yoL iL p. 178. 
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He supposes that glands contain a great number of 
ninute cells; that the arteries^ veins^ and absorbent 
vessels are spread upon the surfaces off these cells^ 
in great numbers^ and very irregularly. From these 
cells very small canals originate, which unite to form 
the smalb branches of the excretory ducts. According 
to his ipdea, the secreted fluid is discharged through 
pores or orifices of the blood vessels, into the cel% 
and proceeds from them through the canals, into the 
branches of the excretory ducts. Absorbent vessels, 
hi great numbers, originate from tfiese cells. 

In his great work on the absorbent system, when 
treating on the termination of arteries and the com- 
mencement of veins, (Part I. Section 2.) be asserts^ 
that if the kidneys are successfully injected with size, 
coloured with vermilion, and then laid open by a sec- 
tion of a razor, it will be found that the size without 
the colour has passed into cells which are very nume- 
rous; that the arteries and veins are ramified most mi- 
nutely on the surfaces of these cells, and that the tu- 
buli uriniferi, as well as the absorbent vessels, origi-^ 
nate from them. 

He supposes that a considerable portion of the fluid 
thus passing oiFfrom th« blood vessels, is commonly ta- 
ken up by the absorbent vessels of the kidneys : for in 
two cases in which he found the absorbent vessels ob- 
structed, a diabetis existed, which he considtered as 
the efiect of the inactivity of the absorbents. He 
asserts, that in the liver, pancreas, mamm», and also 
in the salivary and lachrymal glands, the minute arte- 
ries and veins are also distributed upon the surfices 
of cells; and that very small canals arise from these 
cells, and unite to form the small branches of the ex- 
cretory ducts. 

This great anatomist appears to have been much 
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occapied with microscopial observations^ and has gone 
largely into the discusaion of this subject*^ 

It most, howerer, be acknowledged, that no inronnation 
which has as yet been obtain^ respecting the struc- 
tore of glands, enables its to eiplain their wonder- 
fol effect opon the fluids which pass through them. 
It remains yet to be ascertained why one stroctare 
forms saliva and another bile> or why so much ap- 

' paratas should be necessary for the secretion of milk 
when adipose matter appears to be produced by the 
mere membrane in which it is contained. 

Dr. Berzelius, professor of Chemistry at Btockholm, 
in a late work on animal chemistry, asserts, that 
if all the nenres goins; to a secretory organ are di- 
vided, secretion will cease» notwithstanding the 
continued circulation of the blood. From this, he 
thinks, that secretions depend upon the influence of 
nenres, although he cannot explain their eftcts. 

If r. Home, after relating some experiments upon blood 
and serum, made with the Voltaic Battery, proposes 
the following questions, amone others >~Wnetner a 
weaker power of electricity than any which can be 
kept up by art, may be capable of separating from the 
blood the different parts of which it is composed; and 
forming new combinations of the parts so separated? 
Whether the structure of the nerves may enable them 
to possess a low electrical power, which can be em- 
ployed for that purpose? &c. 
See the London Philosophical Transactions, for 
1809, part Il.t 

^The late Dr. W. Hunter, in hia Medical Commentaries, (p. 40,) 
avowed his belief, that the fluids which appear oceasionally in the va- 
rioos cavities of the body, transude through the coats of the blood ves- 
sels. Mr. Hewson, (Experimental Inquiries, Vol. IL Chap. 7.) sugjgfest- 
ed several reasons for dissenting fVom this opinion ; but Mascagoi has 
endeavoured to support it — See along note to the above mentioned sec- 
tion of this work, page 74. 

t Mr. Wollaston has also published a small pap^ on this subject, in 
the Philosophical Magazine, Vol. 88. 
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EXHIBITING THE DERIVATION OP CERTAIN ANATOMICAL 

TERMa 



ACETABULUM. The cavity which receives the head of the 

thigh-booei from aeetum vioegari so called, because it repre- 
sents the acetabulum or saucer of the ancients, in wbich 

vinegar was held for the use of the table. 
Aewu From acinui a grape. 
Jlcromion. A process of the scapulai from «m^ extremitj^ and 

0ft^ the shoulder. 
AnoBiomons. The communication of vessels with one anotheri 

from «if«i throuah^ and r»fut mouth. 
Anatomy. The dissection of the human bodyi from mm and 

Ttf*f to dissect 
Anconeus. A muscle; so called from mynmf the elbow. 
Aorta. A«^, from mif air, T«ff# to keep. 
Aponeurosii. A tendinous expansion; from «i4r«, and »f»^ a 

nerve; from an erroneous supposition of the ancients, that it 

was forme«l bjr an expansion of nerve. 
Apophysii. A process of a bone; from mw^ to proceed from. 

A sjnonyme of process. 
AraeJmoides. A net-like membrane; from ttfmxvi a spider, and 

uhi likeness. 
Artery. From mif air, and m^ f# to keep; because the ancients 

supposed that air only was contained in them. 
Arthrodia. A species of connexion of bones; from mfip$40 to 

articulate. 
AryUaundee. The name of two cartilages of the larynx; also 

applied to some muscles of the larynx; from «f«rmiM a funnelf 

and u^H a shape. 

* By Dr. Hooper. 
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dttragabii. A bone of the tarsus; so called from its resen- 
' blance to a die ased in ancient games* from mftfyitAH a cockal 

or die. 
AtUu. The first yertebra of the neck; so called* because it 

sustains the head; from the fable of Atlas being supposed to 

have supported the world; or from mT>mm to sustain, because 

it sustains the head. 
Azygoi. A term applied to parts without a fellow, from « prir. 

and (vytf a yoke* because it has no fellow. 



Bursa. A bag; from fipptnn generallj applied to the bursas mu- 
cosae. 



CanceOu Lattice work; generallj applied to the reticular sub* 

stance in bones. 
Ctirdia. The superior opening of the stomach; from tutfhm the 

heart. 
Carotid. The name of some arteries of the neck and head, frooi 

xMf0 to cause to sleep; for, if tied with a ligature, theaaimal 

was said to be affectea with coma. 
Carpus. MiMfiFH^ the wrist 
Clavicula. The clavicle or collar-bone, a diminutive of elams a 

kej; so called from its resemblance to an ancient key.^ 
CHnoid. Four processes of the sella turcica of the ethmoid bone 

are so called, from «A/f9 a bed, and ufn likeness; from their 

supposed resemblance to a couch. 
Cliions. A part of the female pudenda; enclosed by the labia 

majora; from nXnm to enclose or hide. 
Colon. The first of the large intestines; from luvA^t, quasi miAi», 

from Mt>H hollow. 
Coracoid. From im^«i{ a crow, and titn resemblance; shaped 

like the beak of a crow. 
Cororuiry, From corona a crown. The vessels of the heart, 

stomach, &c. are so called because they surround the parts 

in the manner of a crown. 
Coh/loid, from xrrvAv the name of an old measure, and iihi re- 
semblance: resembling; the kotule. 
Cranium. The skull; »f«iff«f, quasi, xi^vM from nrnprn the head. 
Cremasttr. A muscle so called; from n^tftMm to suspend, be- 
cause it suspends the testicle. 
Cribriform. From cribrum a sieve, it being perforated like a 

sieve. 
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Cricoid. AnnuTar, rotind, like a ring; Trom m^imh a ring, and 

f i^«< likeness. 
Cuboidei, A bone of the foot; from iujCh a cube, ami u^o^ llkeo 

ness; because it resembles a cube. 
Cuneiform, Some bones are so called; from ptneus a wedge, and 

forma likenessy being shaped like a wedge. 



DeUoid. A muscle resembling the Greek letter A: from A, and 

(i/m resemblance. 
Diaphragm. The muscle which separates the thorax from the 

abdomen; from h^^itlrm to divide. 
Diarthrosis. A moveable connexion of bones; from hmf$^9m to 

articulate. 
Digastric. From In twice, and yu^ a bellj; having two bel« 

lies. 
Diploe, The spongy substance between the two table/ of the 

skull; from iiwXt^ to double. 
Duodenum. The first portion of the small inteadneif se called 

because the ancients supposed that it did not exceed the 

breadth of twelve fingers; from duodentiSf coneisting of 

twelve. 
Dura Mater. The outermost membrane of the brain; called dura^ 

because it is much harder than the other membranes, and ma^ 

ier, from the idea of the ancients that it was the source of all 

the other membranes. 



Embryo. The child in the womb is so called before the fifth 
month, after which, it is termed f<etu8f from infi^vt to bud 
forth. 

Eruirtkroiis. An articulation of bones; from >» in, and ^^^•^ a 
joint or articulation. 

ErUerie. Belonging to the intestines; from f frt^o an entrail or in- 
testine. 

Epidermis. The scarf or outermost skin; from i*-! upon, and 
J'fffu^ the skin. 

Epididymis. The small oblong body which lies above the testi- 
cles; from twi upon, and hlvfu^ a testicle. 

Epigastric The superior part of the abdomen; from twi upon, 
and yiH^ the stomach. 

Epiglottis. A cartilage of the larynx so called; from twt upon, 
and yA«rt7i€ the aperture of the larynx, being situated upon the 
glottis. 

Vol. II- 53 



418 Glossarj^. 

Epipkym. A portion of bone growing upon anotha: bone, but 
^ separated from it by a cartilage; from <)r< upon» and pvu to 
grow. 

Epiploon. The membranous viscus of the abdomen, which co- 
vers the intestines, and hangs to the bottom of the stomach; 
from tTTiTTXtm to swim upon. 

Ethmoid. From i$t»^ a sieve, and o^ resemblance; being per- 
forated like a sieve. 

F. 

Fasda. An exnansioui enclosing other parts, like a band; from 

fascis a bundle. 
lilciform. Shaped like a sithe; from faix, a sithe. 
Faitc^culus. A little bundle, dim. of faacis a bundle. 
Fauces. The plural of fauxj the top of the throat 

G. 

Ganglion. TmfyPift, a knot in the course of a nerves 
GastrocnemiuM. The muscle which forms the thick of the leg; 

fron) y«cq( a belly, and »v«aui the le^. 
Genio. Names compounded with this word belong to mqscles 

which are attached to the chin, as geno-glossus, geno-hyoideas, 

&c. ; from ytuiw the chin. 
GinglymuB. An articulatiou; from yi/yAvfMf a hinge. 
Glenoid cavity. From yParm a cavity, and tthi resemblance. 
GI0880. Names compounded with this word belong to muscles 

which are attached to the tongue; as glosso-phary ngeus-^losso- 

staphilinus, &c. ; from yXmrru the tongue. 
Glottis, The superior opening of the larynx at the bottom of the 

tongue; from yXetrlm the tongue, 
Glutseus. The name of a muscle; from yAHrd$ the buttocks. 
Gompkosis. r^fi^MTti, a species of immoveable connexion of 

bones; from y^f*jfH a nail, because one bone is fixed in another 

bone like a nail in a board. 

•H. 

Efelix. The outward circle of the ear; from tiXttt to torn about 

Hepar% The liver*. *HT«t^ an abdominal viscus. 

Hyaloid, From ux>a^ glass, and tti^ likeness; the capsule of tht 

vitreous humour of the eye is so called, from Us transparent 

and glassy appearance. 
Hymen. The membrane situated at the entrance of the virgin 

vajpna; from 'Y^t^f Hymen, the god of marriage. 
Hyoides. A bone of the tongue, so called from its resemblance 

to the Greek vi from 0, and i/^#« resemblance. 
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Hypockcndriunu That part of the bodj which lies under the 
cartila^s of the spurious ribs^ from u^^ under, and x^^^^' & 
cartilage. 

• Hypogastric. The lower region of the fore part of the abdomen; 
Kom Cw under, and y^nif the stomach. 



Heon. A portion of the small intestines j from ttXat to turn, be- 
ing always convoluted. 

Ischium. The part of the os innominatum upon which we sit| 
from tr^vif to sustain. 



Lacunti. The excretory duct of the glands of the urethraaand 
vagina; from locus a channel. 

LanSbdoidal suture: So called because it is shaped like the let- 
ter A; from A, and uhi resemblance. 

JLan/nx* The superior part of the windpipe; ^vy^ the larynx. 

M. 

Masseter. A muscle of the face» which assists in the action of 

chewing; fMrrtufAtu to chew. 
Mastoid. From /«4«r«$ a teat, and tth^ likeness; shaped like a 

nipple or teat 
Mediaatinum. The production of the pleura, which divides the 

thorax into two cavities; from medium the middle, quasi in 

medio stare. 
Mesentery. The membranes to which the intestines are attached^ 

from fug»i the middle, and tfr^ff an intestine, because it is in 

the middle of the intestines. 
Mesocolon. That part of the mesentery in the middle of the c«- 

lon; from (it^-H the middle, and x^xav the colon. 
Metacarpus. That part of the hand between the carpus and fin- 

eers; from fura after, and xa^n'H the wrist 
Jmtatarsus. That part of the foot between the tarsus and toes; 

from furn after, and rm^roi the tarsus. 
3Iylo. Names compounded with this word belong to muscles 

which are attached near the grinders, as myto-hyoideus, &c.; 

from /AoA« a grinder tooth. 

O. 

Odontoid. Tooth-like; from •iy^ a tooth, and ufn resemblance. 
OSsaphagus. The canal leading from the pharynx to the stomach; 

from •14V to carry, and ^«y# to eat; because it carries the food 

into the stomacL. 
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Olecranon. The elbow, or head of the ulnaj from *a#hj the cabit, 

j^it9of and the head. 
Omentum. An abdominal viscu«; so called from omen a guess, 

because the soothsajers prophesied from the inspection of the 

part. 
Omo. Names compounded with this word, belong to muscles 

which are attached to the scapula, as omo-hyoideus, &c from 

^jbui the shoulder. 
Omoplata. The scapula or shoulder blade; from if^ut the shoul- 
der, and 9-xaTVi broad. 
Osteology. The doctrine of the bones; from •«#•» a bone, and 

x»YH a discourse. 



Fancreat^ A viscus of the abdonen; so called from its flethj 

consistence; from «-«? all, and K^t4§ ftesh. 
P^trmchyma. The substance of some of the viscera was so called, 

from ^a^fyxvtt to pour through. 
Parotid Gland. From 9r«^«i near, and 4Vi the ear; because it is 

situated near the ear. 
Pelvis. A bony cavity shaped like a basin; from xtXuf a basin. 
Pericardium, The membrane which surrounds the heart| from 

«*ff I around, and jca^i't* the heart. 
Pericranium. The membrane which covers the bones of the 

skull; from Tt^t around, and x^^vidv the cranium or head. 
Periosteum. The membrane which surrounds the bones; from 

fTf^i around, and 0(c«f a bone. 
Peristaltic motion of the intestines; from Tf^/f$AAtf to contract 
Peritoneum, The membrane lining the abdomen, and covering 

its viscera; from ttt^irum to extend around. 
Plialanx, The bones of the fingers and toes are called phalanies, 

from their regular situation, like a ^»A«y|, or arrangement of 

soldiers. 
Pharynx. A membranous bag at the end of the mouth; mw tw 

^t^etf because it conveys the food into the stomach. 
Phrenic 'or diaphragmatic nerve. (p^tn% the diaphragm; frtMn 

^^7if the mind; because the ancients supposed it to be the seat 

of the mind. 
Pia Mater. The innermost membrane of the brain, so called 

because it embraces the brain as a careful mother folds her 

child. 
Pleura. The membrane lining the thorax; 5rAfi/^«» the side. 
Plexus. A kind of net- work of vessels or nerves; fromjpWoy to 

weave together. 
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PtooB. A mttscle so called; Trom ^hi the loin, being utuated in 

the loins. 
PUrygM proce$8. From t7#^»{ a pen or win*^, and nth^ likc- 

nesSt so called from its likeness to a pen or wing. 
Pylorus. The lower orifice of the stomach, which opens into the ' 

intestines; from itvAmt to guard an entrance, becaoae it guards 

aa it were the entrance of the bowels. 

B. 

Baphe. A sutare; from ^«-7«' to sew. 

Rents. The kidnejs, «i;rd rv fU9, because through them the urine 

flows. 
Retina. The net-like expansion of the optic nerve* on the inner 

surface of the ejej from rete a net. 
Rhomboides. A muscle so called from its shape; from f /*£•$» a 

geometrical figure, whose sides are equal* but not right-angledf 

and ti^i a likeness* 
Rotula* The knee-pan; a dim. of rota a wheel, from its shape. 

S. 

Saertwi. A bone bo called; from saeer a word, becavse it was 

once offered in sacrifices. 
iSalvateUa. A vein of the foot, so called because it was thought 

that opening it preserved health, and cured melancholy; from 

salvo to preserve. 
Sanguis. The blood; «^« rv nutf ymm^ because it preserves the 

bodj. ' 
Sartorius. A muscle, so called because tailors cross their legs 

with it; from sarlor a tailor. 
Scapha. The depression of the outer ear, before the anti-helex; 

from TKH^ a little boat or skiff*. ^ 
Scaphoides. A tione of the carpus, so called from its resemblance 

to a skiff; from tnta^n a skiflf, and n^n likeness. 
Sderotic. A term applied to the outermost or hardest membrane 

of the eje; from txXh^m to make hard. 
Sesamoid bones. From a^Ttc/nn a grain, and tJ^ likeness; from 

their resemblance to the semen sesami. 
Sigmoid. Parts are so called from their resemblance to the let- 
ter S; from X, the letter Sigma, and ciJ^k likeness. 
Sphenoid. From rf «» a wedge, and ui^n likeness; shaped like a 

wedge. 
Sphincter. The name of several muscles, whose office it is to 

shut up the aperture around which they are placed; from 

rpi^y^ to shut up. 
Splanchnic* From o-ir^ayx'gi an entrail. 
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Symphisis. A connexion of bonesi from rvfu^vti to grow to- 
gether. 

/^arthrosis. A connexion of bones; from tv9 with, and «ffp>» 
a joint. 

Synchondrosis. A species of union of bones bj means of carti- 
lage; from ^vf with, and x^^^f^f & carttli^e. 

Synneurosis. A species of connexion of t>ones by means of 
membrane; from cw with, and uv^»i a nerve; because mem- 
branes, ligaments, and tendons, were by the ancients consi- 
dered as nerves. 

Syssarcosis. A species of connexion of bones by means of mus- 
cle; from o-vf with, and o-^^S flesh. 

Systole. The contractile motion of the heart and arteries; firom 
^TuirrtXXtt to contract. 

T. 

Tendon. From rtitat to extend. 

Thorax. ©<tff «{. The breast or chest 

Thvroid. From ^t^tc^, a shield, and nin likeness; sbaped like a 
shield. 

Trachea. The wind-pipe; so called from its roughness; from 
^C^X^ rough. 

Trochanter. A process of the thigh-bone, so called from ^^•x*^ 
a wheel. 

U. 

Ulna. A name for the cubit; from atXifn the cubit. 

Ureter. The canal which conveys the urine from the kidney to 
the bladder; from «;•* the urine. 

Urethra. The passage through which the urine passes from the 
bladder; from v^ov the urine. 

Uvea. The posterior lamen of the iris, so called because in many 
animals it is of the colour of unripe grapes; from uva an un- 
ripe grape. 

Uvula. The conical substance which hangs down from the mid- 
dle of the soft palate; so called from its resemblance to a grape. 

A dim. of uva a grape. 

Vahes. From valvse, folding doors. 

Vertebrss. The bones of the spine are so called; from verto to 
turn. 

X. 
Xipfioid. So called from the resemblanc# to a sword; from (i^ 
a sword, and fi J<k likeness. 

Z. 
Zygoma. The cavity under the zygomatic process of the tempo- 
ral bones; from ^vy^ a yoke. 
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Intestines, small, 110 
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Venae cavae, 61 
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Veins, axillarj', 308 
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EXPLANATION OF THE FIATES OF OSTEOLOGY. 



PlATE II. 

ifiG. 1. A Front View of the Malb Skeleton. 
A, The 08 froDtis. B, The os parietale. C, The coronal su- 
ture. D, The squamous part of the temporal bones. E, The 
S[uamou8 suture. F, The zjgoma. G, The mastoid process, 
y The temporal process of the sphenoid bone. I) The orbit. 
K, The OS malsB. L, The os maxillare superius. M, Its na- 
sal process. N, The ossa nasi. O, Tlie os unguis. P, The max- 
illa infeiior. Q, The teeth, which are sixteen in number in eack 
jaw. R, The seven cervical vertebrae, with their intermediate 
cartilages. S, Their transverse processes. T, The twelve dor- 
sal vertebrae, witli their intermediate cartilages. U, The five 
lumbar vertebrae. V, Their transverse process. W, The upper 
part of the os sacrum. X, Its lateral parts. The holes seen on 
Its fore part are the passages of the unuermost spinal nerves and 
small vessels. Opposite to the holes, the marks of the original 
divisions of the bones are seen. Y^ The os ilium. Z, Its crest 
or spine, a, The anterior spinous processes, b, The brim of the 
pelvis, c. The ischiatic notch, d. The os ischium, e, Its tube- 
rosity, f, Its spinous process. g;^Its crus. h, The foramen 
thjroideiAi. i. The os pubis. k,The symphisis pubis. 1, The 
crus pubis, m, The acetabulum, n, The seventh or last true 
rib. 0, The twelfth or last false rib. p, The upper end of the 
sternum, q. The middle piece, r, The under end, or cartilage 
ensiformis. s, The clavicle, t. The internal surface of the sca- 
pula, u. Its acromion, v, Its coracoid prt>cess. w. Its cervix. 
X, The glenoid cavity, y, The os humeri z. Its head, wdiich 
is connected to the glenoid cavity. 1, Its internal tubercle. ^ 
Its internal tubercle. 3, The groove for lodging the long head 
of the biceps muscle of the arm. 4, The internal condyle. Be- 
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tween 4 and 5, the trochlea. 6, The radius. ^ 7, Its head. S^ 
Its tubercle. 9, The ulna. 10, Its coronoid process. 11, 
12, 13, 14, 15, 16, 17, 18; The carpus, composed of the os na- 
Ticulare, os lunare, os cuneiform, os pisiforme, os trapezium^ 
OS trapezoides, os magpum, os unci forme. 19, The five bones 
of the metacarpus. 20, The two bones of the thumb. 21, The 
three bones of each of the fingers. 22, The os femoris. 23, 
Its head. 24, Its cervix. 25, The trochanter major. 26, Tro- 
chanter minor. 27, The internal condyle. 28, The external 
condyle. 29, The rotula. 30, The tibia. 31, Its head. 32^ 
Its tubercle. 33, Its spine. 34, The malleolus internus. 35, 
The fibula. 36, Its head. 37, The malleolus externus. The 
tarsus is composed of, 38, The astragalus; 39, The os calcisf 
40, The OS naviculare; 41, Three ossa, cuneiformia, and the o» 
cuboides, which is not seen in this figure. 42, The five boneft 
of the metatarsus. 43, The two bones of the great toe. 44^ 
The three bones of each of the amall toes. 

Fig. 2. A Front View of the Skull. 

A, The OS frontis. B, The lateral part of the os fronds, which 
gives ori^n to part of the temporal muscle. C, The superciliarj 
ridge» L), The superciliary hole through which the frontal ves- 
sels and nerves pass. EE, The orbitar processes. F, The mid- 
dle of the transverse suture. G, The upper part of the orbit. 
H, The foramen opticum. I, The foramen lacerum. K, The 
inferior orbitar fissure. L, The os unguis. M, The ossa nasL 
N, The OS maxillare superius. O, Its nasal process. P, The 
external orbitar hole through which the superior maxillarj ves- 
sels and nerves pass. Q, The os malse. R, A passage for smalt 
vessels into or out of, the orbit. S, The under part of the Ifefl 
nostril. T, The septum narium. U, The os spongiosum supe- 
rius. V, The OS spongiosum inferius. W, Tlie edge of the al- 
veoli, or spongy sockets for the teeth. X, The maxilla inferior. 
Y, The passage for the inferior maxillary vessels and nerves. 

Fig. 3. A Side-view of the Skull. 

A, The OS frotitis. B, The coronal suture. C, The o& pari- 
etalc. D, An arched ridge, which gives origin to the temporal 
muscle. E, The squamous suture. F, The squamous part of 
the temporal bone; and farther forwards, the temporal process 
of the sphenoiil bone. G, The zygomatic process of the tempo- 
ral bone. H, The zygomatic suture. I, The mastoid process of 
the temporal bone, k. The meatus auditorius externus. L, The 
orbitar plate of tlic frontal bone, under which is seen the trana- 
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Yerse sutigre. M, The pars plana of the ethmoid bone. N, The 
OS unguis. O. The right os nasi. P, The superior maxillary 
bone. Qt Iti%asal process. R, Tlie two dentes incisores.' S/ 
The dens caninus. T, The two small molares. U, The three 
laimmolares. Y, The os mala^. W, The lower jaw. X, Its 
an^e. Y, The coronoid process. Z, The condyloid process by 
which the jaw is articulated with the temporal bone. 

Fig. 4. The posterior and^Right Side of the Skull. 
A» The 08 frontis. BB, The ossa parietalia. C, The sagit- 
tal suture. D, The parietal hole, through which a small vein 
runs to the superior longitudinal sinus. £, The lambdoid su- 
ture. FF, Ossa triquetra. G, The os occipitis. H, The squa- 
mous part pf the temporal bone. I, The mastoid process. R, 
The zygoma. L^ The osmalsB. M, The temporal part of the 
sphenoid bone. N, The superior maxillary bone and teeth. 

Fig. 5. The External Surface of the Os Frontis. 

A, The convex part. B, Part of the temporal fossa. C, 
The external angular process. D, The internal angular pro- 
cess. E, The nasal process. F, The superciliary arch. G, The 
superciliary hole. H, The orbitar plate. ' 

Fig. 6. The Internal surface of the Os Frontis. 

AA, The serrated edge which assists to form the coronal 
suture. B, The external angular process. C, The internal 
angular process. D, The nasal process. £, The orbitar plate* 
F, The cells which correspond with those of the ethmoid bone. 
G9 The passage from the frontal sinus. H, The opening which 
receives the cribriform plate of the ethmoid bone. I, The cavity 
which lodges the fore-part of the brain. K, The spine to which 
the falx is fixed. L, The groove which lodges the superior lon- 
gitudinal sinus. 

Plate III. 
Fig. 1. A Back Yiew of the Skeleton. 

AA. The ossa parietalia. B, The sagittal suture. C, The 
lambdoid suture. D, The occipital bone. £, The squamous 
suture. F, The mastoid process of the temporal bone. G, The 
OS malac. H, The palate plates of the superior maxillary bones* 
I, The maxilla inferior. K, The teeth of both jaws. L, The 
seven cervical vertebrae. M, Their spinous processes. N, 
Their transverse and oblique processes. (), The last of the twelve 
dorsal vertebrae. P, The fifth or last lumbar vertebra. Q, The 
tranverse processes. R, The oblique processes. S. The spinous 
process. T, The upper part of the os sacrum. U, The posterior 
iioles which transmit small blood vessels and nerves. V, The 
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under part of the oi sacrum which is covered bj a membnoie. 
W, The 08 coccjgis. X, The os ilium. Y, Its spine or cresL 
%Z, The ischiatic notch, a. The os ischium, b, llB tuberoskj. 
c, Its spine, d, The os pubis, e. The foramen thjroideam. f. 
The seventh or last true rib. ff, The twelfth or last iaist rib., h. 
The clavicle, i. The scapula. K, Its spine. U Its acromion, a^ 
Its cervix, n, Its superior costa. o* Its posterior costi. p^ 
Its inferior costa. q. The os humeri, r, The radius* s, Thealna*. 
t, Its olecranon, u. All the bones of the carpus, excepting the 
OS pisiforme, which is seen in plate 11. fig. 1. v. The nve bones 
of the metacarpus, w. The two bones of the thumb, x^ The 
three bones of each of the fingers, jj The two sesamoid booes 
of the root of the left thumb, z. The os femoris. 1, The tro- 
chanter major. 2, The trochanter minor. 3, The linea aspera. 
4, The internal condyle. 5, The external condyle. 6 6, The 
semilunar cartilages. 7, The tibia. 8, The malleolus intemos. 
9, The fibula. 10, The malleolus externus. 11, The tarsos. 12, 
The metatarsus. 13, The toes. 

Fig. 2. The External Surface of the Left Os Parietalb. 

A, The convex smooth surface. B, The parietal hole. Cy 
An arch made by the beginning of the temporal muscle. 

Fig. 3. The Internal Surface of the same bone. 
A, Its superior edj^e, which, joined with the other, forms the 
sagittal suture. B, The anterior edge which assists in the forma- 
tion of the coronal suture. C, The inferior edge for the squa- 
mous suture. D, The posterior edge for the lambdoid suture. 
E, A depression made by the lateral sinus. F, The prints of the 
arteries of the dura mater. 

Fig. 4. The External Surface of the Left Os Temporis. 
A, 'the squamous part. B, The mastoid process. C, The 
zygomatic process. D, The styloid process. £, The petrosal 
process. F, The meatus auditorius externus. G, ThejgleQoid 
cavity for the articulation of the lower jaw. H, The foramen 
stylo-mastoideum for the portiodura of the seventh pair of nerves. 
I, Passages for blood vessels into the bone. K, The foramtn mas- 
toideum, through which a vein goes to the lateral sinus. 

Fig. 5. The Internal Surface of the Left Os Temporis. 
A, The squamous part, the upper edge of which assists in form- 
ing the squamous suture. B, The mastoid process. C* The 
styloid process. D, The pars petrosa. E, The entry of The 
seventh pair, or auditory nerve. F, The foSsa, which lodges a 
part of the lateral sinus. G, The foramen mastoideum. 
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tiG. 6. The External Sur&ce of the Ossbous Circle, which 
terminates the meatus auditorious externus. 
A, The anterior part B, A small part of the groove in 
which the membrana tympani is fixed. 

N. B. This, with the subsequent bones of the ear, are here 
delineated as large as the life. 

Fig.. 7. The Interna! Surface of the Osseous Circle. 
A, The anterior part. B, The groove in which the membrana 
tjmpani is fixed. 

Fig. 8. The Situation and Connexion of the Small Bones of 
the Ear.* 

A, The malleus. B, The incus. C, The os orblculare. D, 
The sUp^ ' 

Fio. 9. The Malleus^ with its Head, Handle, and Small 

Processes. 

Fig. 10. The Incus, with its Body, Superior and Inferior 

Branches. 

Fig. 11. The Os Orbigulare. 

Fig. la. The Stapes, with its Head, Base, and two Crura. 

Fi6. 13. An Internal View of the Labyrinth of the Ear. 

A, The hollow part of the cochlea, which forms a share of 

the meatus auditorius internus. B, The vestibulum. CCC, 

Tbe semicircular canals. 

Fig. 14. An External Tiew of the Labyrinth. 
A, The semicircular canals. B, The fenestra ovalis, which 
leads into the vestibulum. C, The fenestra rotunda which 
opens into the cochlea. D, The different turns of the cochlea. 
Fig. 15. The Internal Surface of the Os Sphenoides. 
AA, The temporal processes. BB, The pterygoid pro- 
cesses. CC, The spinous processes. DD, The anterior clinoid 
processes. E, The posterior clinoid process. F, The anterior 
process which joins (he ethmoid bone. G, The sella turcica 
for lodginjg the glandula pituitaria. H, The foramen opticum. 
K, The roramen lacerum. L, The foramen rotundum. M, 
The foramen ovale. N, The foramen spinale. 

Fig. 16. The External Surface of theOs Sphenoides. 
AA, The temporal processes. BB, The pterygoid pro- 
cesses. CC, ll'he spinous processes. D, The processus azygos. 
E, The small triansular processes which erow from the body 
of the bone. FF, The orifices of the sphenoid sinuses. G, 
The forameii lacerum. H, The foramen rotundum. I, The 
foramen ovale. K> The foramen pterygoideum. 
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Fig. 17. The External View of the Os Ethmoides. 
Ay The nasal lamella. BB, The grooves between the nasal 
lamella and ossa 8pongiosa superiora. CC, The ossa spongiosa 
superiora. DD, The sphenoidal cornua. See Fig. 16. £. 

Fig. 18. The Internal View of the Os Ethmoides. 
A9 The crista galli. B, The cribriform plate, with the dif- 
ferent passages of the olfactory nerves. CC, Some of the 
ethmoiaal cells. D, The right os planum. EE, The sphenoidal 
cornua. 

Fig. 19. The right Sphenoidal CoRnu. 
Fig. 20. The left Sphenoidal Cornu. 
Fig. 21. The External Surface of the Os Oocipitis. 
A, The upper part of the bone, B, The superior arched 
ridge. C, The inferior arched ridge. Under the arches are 
prints made by the muscles of the neck. DD, The two con- 
dyloid processes which articulate the head with the spine. E, 
The cuneiform process. F, The foramen magnum throu^ 
which the spinal marrow passes. GG, The posterior condyloid 
foramina which transmit veins into the lateral sinuses. HH, 
The foramina lingualia for the passage of the ninth pair of 
nerves. 

Fig. 22. The Internal Surface of the Os Oooipms. 
AA, The two sides which assist to form the lambdoid suture. 
B, The point of the cuneiform process, where it joins the 
uphenoid bone. CC, The prints made bv the posterior lobes of 
the brain. DD, Prints made by the lobes of the cerebellunu 
E, The cruciform ridge for the attachment of the process of the 
dura mater. F, The course of the superior longitudinal si- 
nuses. GG, The course of the two lateral sinuses. H, The 
foramen magnum. II, The posterior condyloid foramina. 
Plate IV. 
Fig. 1. A Side view of the Skeleton. 
AA, The ossa parietalia. B, The saeittal suture. 0, The 
08 occipitis. DD, The lambdoid suture. £, The squamous part 
of the temporal bone. F, The mastoid process. G, The meatus 
auditorius externus. H, The os frontis. I, The os mala^ K, 
The 08 maxillare superius. L, The maxilla inferior. M, The 
teeth of both jaws. N, . The seventh or last cervical vertebra, 
O, The spinous processes. P, Their transverse and oblique 
processes. Q, The twelfth or last dorsal vertebra. R, The 
fifth, or last lumbar vertebra. S, The spinous processes. T, 
(Openings between the vertebras for the passage of the spinal 
nerves. U, The under end of the os sacrum. V, The os coc- 
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CTgis. W9 The os ilium. X, The anterior spinous processes. « 
1 9 The posterior spinous processes. Z, Ischiatic notcn. a, The ' 
rieht os ilium, b. The ossa pubis, c. The tuberosity of the 
left 08 ischium, d. The Scapula, e. Its spine, f, The os hu- 
meri, ff. The radius, h, The ulna, i. The carpus, k. The me- 
tacarpal bone of the thumb. 1, The metacarpal bones of the 
fifogers. m, The two bones of the thumb, n. The three bones 
t>f each of the fingers, o, The os femoris. p, Its head, q, The 
trochanter major, r. The external condyle, s, The rotula. t. 
The tibia, u^ The fibula, v, The malleolus extern us. w, The 
astragalus, x. The os calcis. y. The os naviculare. z. The 
three ossa cuneiforma. 1, The os cuboides. 2, The five me- 
tatarsal bones. d« The two bones of the great toe. 4, The 
three bones of each of the small toes. 

Fio. 2. A view of the Internal Surface of the Base of the 

Skull. 
AAA, The two tables of the skull with the diploe. BB, 
The orbitar plates of the frontal bone. C, The cdsta galli* 
with cribriform plate of the ethmoidal bones on each side of 
it, through which the first pair of nerves pass. D, The cunei- 
form- process of the occipital bone. E, The cruciform ridge. 
F, The foramen magnum for the passage of the spinal mar- 
row. G, The zygoma, made by the joining of the zygomatic 
. processes of the os temporum and os malas. H, The pars squa- 
mosa of the OS temporis. 1, The pars mammillaris. K, The 
pars petrosa. L, -The temporal process of the sphenoid bone. 
MM, The anterior clinoid processes. N, The posterior cli- 
noid process. O, The sella turcica. P, The foramen opticum 
for the passage of the optic nerve and ocular artery of the 
left side. Q, the foramen lacerum, for the third, fourth 
«ixth, and first of the fifth pair of nerves and ocular vein. R, 
The foramen rotundum, for the second of the fifth pair. S, 
The foramen ovale, for the tliird of the fifth pair. T, The 
forman spinale, for the principal artery of the dura mater. 
U, the entry of the auditory nerve. V, The passage for the 
lateral sinus. W, The passage of the eighth pair of nerves. 
X, The passage of the ninth pair. 

Fig. 3. A View of the Extecpal Surface of the Base of the 

Skull. 

A, The two dentes incisores of the right side. B, The dens 
caninus. C, The two small molares. D, The three large mo- 
lares. E, The foramen incisivum, which gives passage to small 
blood vessels and nerves* F, The palate plates of the ossa 
maxillaria and palati, joined by the longitudinal and trans- 
verse palate satures. CT, The foramen palattnum posterius, for 
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the palatine vessel and nerves. H, The os maxillare superins 
of the nght side. 1, The us malse. K, The zj^^omatic proceat 
of the temporal bone. L« The posterior ex t remit j of tne ossa 
spoDgiosa. M, The posterior extremitj of the vomer whicli 
forms the l>ack part of the septa m nasi. N, The pterygoid pro- 
cess of the right side of the sphenoid twne. 00, The foramina 
ovalia. PP, The foramina spinal ia. QQ, The passages of the 
internal carotid arteries. R, A hole between the point of each 
pars petrosa and cuneiform process, of the occipital bone, which 
IS fille<l up with a ligamentous substance in t'<e recent 8ut>}ect. 
8, The passnge of I he left lateral sinus. T, The posterior coa- 
dvloid foramen of the left side. U, The foramen mastoideam. 
V, The f«iramen magnum. W, The inferior orbitar fissure. X, 
The glenoid cavity, for the articulation of the lower jaw. Y, 
The squamous part of the temporal bone. Z, The mastoid 
pnicess, at the inner side of which is a fossa for the posterior 
Delly of the digastric muscle, a. The styloid process, b. The 
meatus auditorius externus. c. The left condyle of the occi- 
pital bone, d. The perpendicular occipital spine, ee. The 
^nferior horizontal ridge of the occipital bone. • AT, The supe- 
rior horizontal ridge which is opposite to the crucial ridge 
r where the Kmgitudinal sinus divides to form the lateral 6t- 
Tiuses. gsc;* The lambdoid suture, h, The left squamous su- 
ture, i, The parietal bone. 

Fig. 4. The anterior surface of the Ossa Nasi. 

A, The upper part which joins the os frontis. B, The under 
end, which joins the cartilage of the nose. C, The inner 
edge, where they join each other. 

Fio. 5. The posterior surface of the Ossa Nasi. 

AA, Their cavity, which forms part of the arch of the nose. 
BB. Their ridge or spine, which projects a little to be fixed 
to the forepart of the septum nariom. 

Fio. 6. The external surface of the Os Maxillark Supkriui 
of the left side. 

A, The nasal process. B, The orbitar plate. C, The un- 
equal surface which joins theos malae. D, The external orbitar 
hole. E, The opening into the nostril. F, The palate-plate. 
G, The maxillary tuberositv. H, Part of the os palati. I, 
fhe two dentes incisores. K, The dens caninus. L, The two 
small deotes molares. M, The three large dentes molares. 
Fio. r. The internal surface of the Os Maxillare Supbrius 
and Os Palati. 

A, The nasal process. BB, Eminences for the coDuexion 
of the OS spongiosum inferius. D, the^uniler end of the U- 
cbrymal groove. E, The antrum maxillare. F» The nasal spine. 
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between which and B is the cavitj of the noMril. O, The 
palate-plate. H, The orbitar part of the oa palati. h The 
naaal plate. K, The suture which unites the maxiVlnrjr anil 
palate bones. The pterygoid process of the palate b<ine. 
Fio. 8. The external surface of.Ihe riglit Os Uvouis. 

A> The orbitar part B^ The lachrymal part C, The 
ridge between them. ^ 

Fig. 9. The internat surface of the right Os Unguis. 
This side of the bone has a furrow opposite to the externa! 
ridge; all behind this is irregular, where it covers part of th« 
ethmoidal cells. 

Fig. 10. The external surface of the left Os MiiLJS. 
A, the superior orbitar process. B. The inferior orbitar 
process. C, The malar process. D, The zygomatic process.. 
B, The orbitar pfate. F» A passage for small vessela into or 
cot of the orbit. 

Fig. 11. The internal surface of the left Os Maljl. 
A, The superior orbitar process. B» The inferior erbttar 
process. C, The makr process. D, The zygomatic process. 
B> the internal orbitar plate or process. 
Fig. 12. The external surface of the right Os Spokgiosuic 

Inferius. 
At The anterior part B, The hook-like, process for cover- 
ing part of the antrum maxillare. C, A small process which 
covers part of the under end of the lachrymal groove. D, The 
inferior edge turned a Iktle oirtwards. 

Fio. is. The internal surface of the Os Spongiosum Inferius. 
A, The anterior extremity. B, The upper edge which joins 
the superior maxillary and palate tN>nes. 
Fig. 14. The posterior and , external surface of the ri^ Qs 

Palati. 
A, the orbitar process. B. The nasal lamella* C, Tha 
pterygoid process. D, The palate process. 
Fig. 15. The interior and external surface of the vight Os 
Palati. 
A, The orbitar process. B, An opening through whieh the 
lateral nasal vessels and nerves pass. C, The nasal lamella. 
D, The pterygoid process. E, The posterior edge of the pa- 
late process for tne connexion of the velum palati. F, The 
inner edge by which the two ossa palati are connected. 
Fig. 16. The right side of the Vomer. 
A; The appec edge which joins the nasal lamella of the 
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ethmoid bone and the middle cartili^ of the liose. B, The 
iBferior edge, which is connected to the superior maxillarj and 
palate bones. C, The superior and posterior part which receives 
the processes azjgos of the sphenoid bone. 

Fig. 17. The Maxilla Inferior. 

A, The chin. B, The base and left side. C, The anele. 
D, The coronoid process. E, The condyloid process* F, The 
beginning of the inferior maxillarj canal of the right side, for 
the entry of the nerves and blood vessels. G, The termioation 
of the left .canal. H, The two dentes incisores. ' I» The deos 
caninus. K, The two small molares. L, The three large 
molares. 

Fio. 18. The different classes of the Teeth. 

1, 2, A fore and back view of the two anterior dentes inci- 
sores of the lower jaw. 3, 4, Similar teeth of the upper law. 
5, 6, A fore and back view of the dentes canini. 7, 8, The 
anterior dentes molares. 9, 10, 11, The posterior dentes mo- 
lares. 12, 13, 14, 15, 16, Unusual appearances ia the shape 
and size of the teeth. 

Fio. 19. The external surface of the Os Htoides. 

A, The body. BB, The cornua. CO. The appendices. 

Plate V. 

Fio. 1. A posterior view of the Sternum and Clavicles, 

with the ligament connecting the clavicles to each other. 

a, The posteror surface of the sternum, bb. The broken 
end of the clavicle, cccc. The tubercles near the extremity 
of each clavicle, d. The ligament connecting the clavicles. 
Fio. % A Fore-view of the Left Scapula, and a half of the 
Clavicle, with their Ligaments. 

a. The spine of the scapula, b, The acromion, c. The infe- 
rior angle, d, Inferior costs, e. Cervix, f, Glenoid cavity, 
covered with jcartilase for the arm-bone. g£^. The capsular liga- 
ment of the joint, h, Coracoid process, i, The broken end of 
the clavicle, k, Its extremity joined to the acromion. I, A 
ligament coming out single from the acromion to the coracoid 
process, m, A ligament coming out single from the acromion, 
and dividing into two, which are fixed to the coracoid process. 

Fig. 3. Tlie Joint of the Elbow of the Left Arm, with the Li- 
gaments, 
a. The os humeri, b, Its internal condyle. cc,.Thc two 
prominent parts of its trochlea appearing through the capsular 
ligament, d, The ulna, e. The radius, f, The part of the 
ligament including the head of the radius. 
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Fxo. 4. The bones of the Right Hand, with the Palm in view. 

a. The radius, b, The ulna, c. The scaphoid bone of the 
carpus, d, The os lunare. e, The os cuneitorme. f. The os 
pisiforme. g. Trapezium, h, Trapezoides. i, Magnum, k, 
Unciforme. 1, The four metacarpal bones of the finsers. m^ 
The first phalanx, n, The second phalanx, o^ The third pha- 
lanx, p, The metacarpal bone of the thumb, q. The first 
joint, r, The second joint 

Fig. 5. The posterior view of the Bones of the Left Hand. 

The explication of Fig. 4, serves for this figure; the same 
letters pointing out the same bones» though in a different view. 

Fio. 6. The Upper Extremity of the Tibia, with the Semilunar 
Cartilages of the Joint of the Knee, and some Ligaments, 
a, The strong ligament which connects the rotula to the tu- 
bercle of the tibia, bb, The 'parts of the extremity of the ti- 
bia covered with cartilage, which appear within the semilunar 
cartilages, cc. The semilunar cartilages, d, The two parts of 
what is called the cross ligament 

Fig. r. The posterior view of the Joint of the Right Knee* 

a, The os femoris cut b. Its internal condyle, c. Its ex- 
ternal condyle, d, The back part of the tibia, e. The superior 
extremity of the fibula, f. The edge of the internal semilunar 
cartilage. ^, An oblique ligament h, A large Derpendicular 
ligament, i, A ligament connecting the femur an^bula. 

Fig. 8. The anterior view of the Joint of the Right Knee. 

b. The internal condyle, c, Its external condyle, d, The 
part of the os femoris, which the patella moves, e, A per- 
pendicular li^ment. ff, The two parts of the crucial liga- 
ments, gg. The edges of the two moveable semilunar carti- 
lages, h, The tibia, i. The strong ligament of the patella, 
k, The back part of it where the fat has been dissected away. 
U The external depression, m. The internal one. n, The cut 
tibia. 

Fig. 9. A view of the inferior part of the bone$ of the Right 

Foot. 

a. The great knob of the os calcis. b, A prominence on its 
outside, c. The hollow for the tendons, nerves and blood ves- 
sels, d. The anterior extremity of the os calcis. e, Part of the 
astragalus, f. Its head povered with cartilage, g. The inter- 
nal prominence of the os naviculare. h. The os cuboides. i. 
The OS cuneiform internum, k, Medium. 1, Externum, m. 
The metatarsal bones of tlie four lesser toes, n, The first o, 
The second, p, The third phalanx of the four lesser toes, q. 
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The metatarsal bones of the great toe. r, Its first — s, Its se- 
cond joint 

Fio. 10. The inferior sarface of the two lai^ Sbsam did 

Bones, at the first Joint of the Great Toe. 

Fig. 11. The superior view of the Bones of Hie Right FooU 

a, b, as in Fig. 9. c, The superior head of the astragalus^ 
dy &c. as in Fig. 9. 
Fio. 12. The view of the Solb of the Foot» with its Ligaments. 

at The great knob of the os calcis. b. The hollow for the 
tendons, nerves, and blood vessels, c, The sheaths of the flex* 
ores pollicis and digitornm longi opened, d. The strong carti- 
laginous ligament supporting the head of the astragalus, e, b. 
Two ligaments which unite into one, and are fixed to the me- 
tatarsal bone of the great toe. f, A ligament from the knob of 
the es calcis to the metatarsal bone of the little toe. g, A 
strong trianjgular ligament, which supports the bones of the 
tarsus, if The ligaments of the joints of the five metatarsal 
tK>nes. 

Fio. is. a, The head of the thigh bone of a child, b. The 
ligamentum rotundum connecting it to the acetabulum, c. 
The capsular ligament of the joint with ks arteries injected. 
d| The numerous vessels of the mucilaginous gland injected. 

Fio. 14. The back-view of the Cartilages of the Larynx, with 
the Os Hyoides. 

a, The posterior part of the base of the os hjoides. bb, Its 
cornua. c. The appendix ^of the ri^ht side, d, A li^ment 
sent out from the appendix* of the left side, to the styloid pro- 
cess of the temporal bune. e. The union of the base with the 
left cornu. ff, The posterior sides of (g) the thjroid cartila^ 
hht Its superior cornua. ii. Its inferior cornua. k, the cricoid 
cartilage. II, The arytenoid cartilages, m. The entry into the 
lungs, named glottis, n. The epiglottis, oo. The superior car- 
tilages of the trachea, p, Its ligamentous back part. 
Fio. 15. The superior concave surface of the Sesamoid Bones 
at the first joint of the Great Toe, with their Ligaments. 

a, Tliree sesamoid bones, by The ligamentous substance in 
ivhich thejr are formed. 



JEocplancUion of the Plates of the Muscles. 439 



EXPLANATION OF PLATES VI. and VIL 



Platb VL 

Fio. 1. The Muscles immediatelj under the common tegu- 
ments on the anterior part of the bo<lj are represented on the 
ri^ht side; and on the left side the Muscles are seen which come 
ID i^iew when the exterior ones are taken away. 

A« The frontal muscle. B, The tendinous aponeurosis which 
jnins it to the occipital; hence both are named oecipito-frontaHs. 
C, AttoUensaurem.' D, Theear. E, Anterior auris. FF, Orbicu- 
laris palpebrarum. G, Levator labii superiofis alaeque nasi. H, 
Levator anguli oris. I^ Zygomaticus minor. K« Zygomaticus 
major. L^Masseter. M, Orbicularis oris. N, Oeprei«sor labii 
inferioris. O, Depressor anguli oris. P, Buccinator. QQ, Pla- 
tjsma mjoides. RR, Sterno-cleido-mastoideus. S, Part of the 
trapezius. T, Part of the scaleni. 

Superior Extremity. — UjDeltoides. V, Pectoralia major. 
W9 Part of the latissimus dorsi. XX, Biceos flexor cubiti. Y Y, 
Part of the triceps extensor. ZZ, The begimiing of the tendinous 
. aponeurosis, (from the biceps,) which is spread over the muscles 
of the forearm, aa. Its strong tendon inserted into the tubercle 
of the radius, bb. Part of the brachialis internus. c, Pronator 
radii teres, d. Flexor carpi radialis. e. Part of the flexor carpi 
ulnaris. f, Palmaris longus. g. Aponeurosis palmaris. 3, palma- 
ris brevis. 1, Ligamentum carpi annulare. 22, Abductor minimi 
digili. h. Supinator radii longus. i, The tendons of the thumb. 
k. Abductor pollicis. 1, Flexor pollicis longus. mm. The ten- 
dons of the flexor sublimis perforatos, profundus perforans, and 
Inmbricales. The sheaths are entire in the right hand, — in the 
left cut open to show the tendons of the flexor profundus perfo- 
rating the sublimis. 

Musoles — not referred to — in the left superior extremity* n, 
Pectoralia minor, seu serratus anticus minor, o. The two heads 
of (xx) the biceps, p, Coraco-brachialis. qq. The long4iead of 
the triceps extensor cubiti. rr. Teres major, ss, Subscapularia. 
tt, Extensores radialis. u. Supinator brevis. v. The cut extremi- 

Kof the pronator teres, w. Flexor sublimis perforatus. x, 
irt of the flexor profundus, j, Flexor pollicis longus. z, Part 
of the flexor pollicis brevis. 4, Abductor minimi digili. 5, The 
four lumbricales. 
Trunk.— 6y Serrated extremities of the aerratus anticus toji- 
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jor. 7 7n Obliquus externas abdominis. 8 8, The lineaalba. 9, 
The umbilicus. 10, Pyramidalis. 11 11, The spermatic cord. 
On the left side it is covered bj the cremaster. 12 12, Rectss 
abdominis. 13. Obliquus internus. 1414, &c. Intercostal mus- 
cles. 

Ikterior Extremities. ^-a a, The gracilis, h b, Parts of the 
triceps, c c, Pectinalis. d df Psoas magnus. e e, Iliacns internus. 
/, Part of the ^lutseus medius. gj Part of the glutaeus minimus. 
h. Cut extremity of the rectus femoris. i i, Vastus externas. ^ kj 
Tendon of the rectus femoris. //, Vastus internus. *Sartoriui 
muscle. '^Fleshy origin of the tensor vaginae femoris or membra- 
nosus. Its tendinous aponeurosis covers (t) the vastus extemns oa 
the right side, m m, Patella, n n. Ligament or tendon from it 
to the tibia, o, Rectus femoris. />, Cruraeus. 99, The tibia, rr. 
Part of the Gemellus, or gastrocnemius externus. » 9 s. Part of 
the soleus or gastrocnemius internus. r, Tibialis anticus. u, 
Tibialis posticus, v v, Peronaei muscles, u; ur, Extensor longos 
digitorum pedis, x x. Extensor longus pollicis pedis, y. Abduc- 
tor pollicis pedis. 

Fio. 2. The Muscles, Glands, &c. of the Left Side of the face 
and neck, after the common Teguments and Platjsma mjoides 
have been taken off. 

a, The frontal muscle, b. Temporalis and temporal arterj, 
c, Orbicularis palpebrarum, d, Levator labii supenoris alaeque 
nasi, e. Levator anguli oris, f, Zygomaticus. g. Depressor 
labii inferioris. h, Depressor anguli oris., i, Buccinator, k, 
Masseter. II, Parotid eland, m. Its duct, n, Stemo-cleido- 
roastoideus. o, Partoftne trapezius. p,Sterno-hjoideus. q, 
Sterno-thjroideus. r, Omo-hjoideus. t. Levator scapulae, tt, 
Scaleni. u, Part of the splenius. 

Fio. 3. The Muscles of the Face and Neck in view after the 
exterior ones are taken awaj. 

aa, Corrugator supercilii. b, Temporalis, c, Tendon of the 
lavator palpebral superioris. d, Tendon of the orbicularis pal- 
pebrarum, e, Masseter. f. Buccinator, g, Levator anguli oris, 
n. Depressor labii superioris alaeque nasi, i, Orbicularis oris» 
k, Dei^ssor anguli oris. 1, Muscles of the os hjoides. m, 
Stemo-cleido-mastoideus. 

Fio. 4. Some of the Muscles of the Os Hjoides and Submaxil- 
lary Gland. 

a. Part of the masseter muscle, b. Posterior head of the di- 
gastric, c, Its anterior head, d d, Stemo-hyoideus. e, Omo- 
hyoideus. f„ Stylo-hyoideus. g, Submaxillary gland in Ktn. 
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¥io. 5, The Submaxillary Gland and Duct 
a, Musculus mjlo-hjoideus. b» Hjo-t^lossus. c, Submaxillarj 
gland removed from iU place, d. Its duct 

Plate VIL 

Fig. 1. The Muscles immediately under the xommon tegn- 
ments on the posterior part of fhe body, are represented on the 
right side; and on the left side the Muscles are seen which come 
in view when the exterior ones are taken away. 

Head.— -AA, Occipito- frontal is. B, Attollens aurem. C, 
Part of the orbicularis palpebrarunu B^ Masseter. £, Ptery* 
goideus internus. 

Trunk. — Ri^ht side. FFF, Trapezius sen cncullaris. 
GGGG, Latissimus dorsi. H, Part of the obliquus externus 
abdominis. 

Trunk. — ^Left side. I, Splenius. K, mrt of the complexus. 
L, Levator scapulae. M, Rnomboides. NN, Serratua posticus 
inferior. O, Part of the loogissimus dorsi. P, Part of the 
sacro lumbalis. Q, Part of the semi-spinalid dorsi. R, Part of 
the serratus anticus miyor. S, Part of the obliquus internus ab- 
dominis. 

Superior ExxREMrrY.— Right side. T, Deltoides. U, Tri- 
ceps extensor cubiti. V, Supinator lon^us. WW, Extensores 
carpi radialis longior and brevior. XX, Extensor carpi ulnaris. 
Y Y, Extensor digitornm communis. Z^ Abductor indicis. 1, 
2, 3, Extensores pollicis. 

Superior Extremity. —Left side. a» Supra Spinatus. h^ 
Infraspinatus, c^ Teres minor, d, Teres major, c, Triceps exten- 
sor cubiti. AT, Extensores carpi radialis. g, Supinator brevis. h, 
Indicater. 1, 2, 3, Extensores pollicis. i. Abductor minimi 
digiti. k, Interossei. 

Inferior Extremity. — Right side. }, Glufaeus maximus* 
m, Part of the Gluts&us medius. n, Tensor vaginse femoris. o# 
Gracilis, pp, Adductor femoris roagnus. q, Part of the vastus 
internus. r, Semimembranosus, s, Semite ndinosus. t, Long 
head of the biceps (fexor cruris, uu. Gastrocnemius externus 
seu gemellus. v« Tendo Achillis. w, Soleus seu gastrocnemius 
internus. xx, Peronaeus longus and brevis. y. Tendons of the 
flexor longus digitorum pedis; and under them *flexor brevis 
digitornm pedis, z, Abtluctor minimi digiti pedis. 

Inferior Extremity. — Left side, m, n, o, pp, q, r, s, t, v, 
WW, XX, y, z, Point the same parts as in the rignt side, a, Py- 
riformus. bb» Gemini, cc. Obturator internus. d, Qoadratus 
femoris. e, Goccygaeus. f, The short head of the biceps flexor cru- 
1*19. gg> Plantari's. h, Poplitcus. i. Flexor longus pollicis pedis. 

Vol. IL 56 
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Fig. 2. The Palm of the Left Hand after the common Tegu- 
ments are removed, to show the Muscles of the Fingers, 
a. Tendon of the flexor carpi radialis. b. Tendon of the flex- 
or carpi ulnaris. c. Tendons of the flexor sablimis perforatas^ 
profundus perforans and lumbricales. d, Abductor pollicis. 
ee. Flexor pollicis longus. f. Flexor poUicis brevis. g, Palma- 
ris brevis. h, Abductor minimi disitL i, Ligaraentum carpi - 
annulare, k, A probe put under the tendons of the flexor di- 
gitorum sublimis; which are performed bj 1, the flexor di^tomin 
profundus, miamm^ Lumbricales. n. Abductor pollicis. 

Fio. 3. A fore-view of the foot and tendons of the flexores 
Digitorum. 

a, Cut extremity of the Tendo Achillis. b. Upper part of the 
astragalus. c« Os calcis. d. Tendon of the tibialis anticas. e. 
Tendon of the extensor pollicis longus. f, Tendon of the 
peroneus brevis. g. Tendons of the flexor disitoram longoa* 
with the nonus Yesalii. hh, The whole of the flexor digitoram 
brevis. 

Fio. 4. Muscles of the Anus. 

aa, An outline of the buttocks, and upper part of the thighs, 
b. The testes contained in the scrotum, cc, Sphincter ani. d. 
Anus, e. Levator ani. AT, Erector penis, gg, Accelerator ori- 
n9B. h, Corpus cavernosum urethras. 

Fig. 3. Muscles of the Penis, 
aa, b, d, ee, AT, h, point the same as in fig. 4. c, Sphincter 
mni. gg, Transversaiis penis. 



EXPLANATION OF PLATES Vnr. IX. ahb X. 

Plate VIIL 

Fio. 1. Shows the Contents of the Thorax and Abdomen in 

situ. 

1, Top of the trachea, or windpipe. 2 2, The internal jugu- 
lar veins. 3 3, The subclavian veins. 4, The vena cava descen- 
dens. 5, The right auricle of the heart 6, The right ventricle. 
7, Part of the left ventricle. 8, The aorta descendens. 9, The 
pulmonarv artery. 10, The right lung, part of which is cut off 
to show the great blood vessels. 11, The left lung entire. 12 
12, The anterior edge of the diaphragm. 13 13, The two great 
lobes of the liver. 14, The ligamentum rotundum. 15, The 
pll bladder. 16, The stomach. 17 17, The jejunum and 
ilium. 18, The spleen. 



I 
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Fig. 2. Shows the organs subservient to the Chjlopoietic Visce- 
ra, — wit}} those of Urine and Generation. 

11, The under side of the two great lobes of the liver, a, 
Lobulus spigelih 2, The ligamentuin rotundum. 3, The gall- 
bladdei*. 4, The pancreas. 5, The spleen. 6 6, The kidneys. 
7, The aorta descendens. 8, Vena cava ascendens. 9 9, The 
renal veins covering the arteries. 10, A probe under the sper- 
matic vessels and a bit of the inferior mesenteric artery, and 
over the ureters. 1111, The ureters. 12 12, The iliac arteries 
and veins. 13, The intestinum rectum. 14, The bladder of 
urine. 

Fio. '3. Shows the Chjlopoietic Viscera, and Organs subservi- 
ent to them, taken out of the body entire. 
AA, The under side of the two great lobes of the liver. B, 
Ligamentum rotundum. C, The gall-bladder. D, Ductus cys- 
ticus. £, Ductus hepaticus. F, Ductus communis choledo- 
chus. G, Vena portarum. H, Arteria hepatica. I, The sto- 
inach. KR, Venae and arteriae gastro-epiploicse, dextrae and 
Binistrae. LL, Venae and arteriae coronariae ventriculi. M, The 
spleen. NN, Mesocolon, with its vessels. 000, Intestinum 
colon. P, One of the ligaments of the colon, which is a bundle 
of lon^tudinal muscular fibres. QQQQ> Jejunum and ilium. 
RR, Sigmoid flexure of the colon with the ligament continued, 
and over. S, The intestinum rectum. TT, Levatores ani. U, 
Sphincter ani. V, The place to which the prostate gland is 
connected. W, The anus. 

Fio. 4. Shows the Heart of a Foetus at the full time, with the 
Right Auricle cut open, to show the Foramen Ovale, or passage 
between both Auricles. 

a, The right ventricle, b, The left ventricle, cc. The outer 
side of the right auricle stretched out. dd, The posterior side, 
which forms the anterior side of the septum, e. The foramen 
ovale, with the membrane or valve which covers the left side. 
f, Vena cava inferior passing through, g, A portion of the dia- 
phragm. 

Fio. 5. Shows the Heart and Large Vessels of a Foetus at the 
full time, 
a, The left ventricle, b. The right ventricle, c, A part of 
the right auricle, d, Left auricle, ee. The right branch of the 
pulmonary artery, f, Arteria pulmonalis. gg, The left branch 
of the pulmonary artery, with a number of its largest branches 
dissected from the lungs, h, the canalis arteriosus, i, The 
arch of the aorta, kk. The aorta descendens. 1, The left sub- 
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clavlan artery, m^ The left carotid artery, n. The right caro- 
tid artery, o, The ri^ht subclavian artery, pj, The origin of 
the right carotid and right subclavian arteries in one common 
trunk, q, the vena cava superior or descendens. r. The right 
common subclavian vein, s, Tlie left common subclavian vein. 
N. B. All the parts described in this figure are to be found ra 
the adult, except the canalis arteriosus. 

Plate IX. 

Fig. 1. Exhibits the more superficial Lymphatic Vessels of the 
Lower Extremity. 

A9 The spine of the os ilium. B, Tfie os pubis. c> The iliac 
artery. D, The Knee* E, E, F, Branches of the tfrural arte- 
ry. G9 The musculus gastrocnemius. H, The tibia. I, The 
tendon of the musculus tibialis anticus. On the outlines, a, A 
lymphatic vessel belonging to the top of the foot, b. Its first di- 
vision into branches, c, c, c, Other divisions of the same lym- 
phatic vessel, d, A small lymphatic gland, e. The lympmitic 
vessels which lie between the skin ancf the muscles of the thigh. 
AT, Two lymphatic elands at the upper part of the thigh » below 
the groin, gg. Other glands, h, A lymphatic vessel which 
passes by the side of those glands without communicating with 
them, and bending towards the inside of the groin at (i,) opena 
into the lymphatic gland (k.^ 11, Lymphatic glands in the 
groin, which are common to tne lymphatic vessels of the geni- 
tals and those of the lower extrcniity. m, h, A plexus of lym- 
phatic vessels passing on the inside of the iliac artery. 

Fio. £. Exhibits a badc-view of the Lower Bxtremitv, dissected 
so as to show the deeper-seated Lymphatic Yessela which ac- 
company the Arteries. 

A, The OS pubis. B, The tuberosity of the ischium. C, That 

Sirt of the 08 ilium which was articulated with the os sacrum. 
, The extremity of the iliac artery appearing above the groin, 
E, The knee.^ FF, The two cut surfaces of the triceps muscle^ 
which was divided to show the lymphatic vessels that pass 
through its perforation along with the crural artery. 6, The 
edge of tiie musculus gracilis. H, The gastrocnemius and su- 
lcus much shrunk by being dried, and by the soleus being se- 
parated from the tibia to expose the vessels. I» The heel. El, 
The sole of the foot L, The superficial lymphatic vessels 
passing over the knee, to get to the thigh. On the ouUines: M, 
the posterior tibial artery. a» A lymphatic vessel accompanying 
the posterior tibial artery, b, The same vessel crossing the ar- 
tery, c, A small lymphatic gland, through which fiiis deep- 
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seated lymphatic vessel passes, d, Th^ lymphatic vessel pass- 
ing under a small part of the soleus, which is left attached to the 
bone, the rest being removed, e, The lymphatic vessel crossing 
the popliteal artery, f, g, h, Lymphatic glands in the ham, 
through which the lymphatic vessel passes, i, The lymphatic 
vessef passing with the crural artery, through the perforation of 
the triceps muscle, k, The lymphatic vessel, after it has passed 
the perforation of the triceps, dividing into branches, which em- 
brace the artery (I.) m, A lymphatic gland belonging to the 
deep-seated lymphatic vessel. At this place those vessels pass 
to the fore part of the groin, where they communicate with the 
superficial lymphatic vessel, n, A part of the superficial lym- 
phatic vessel appearing on the brim of the pelvis. 

Fig. S. Exhibits the Trunk of the Hitman Subject prepared to 
show the Lymphatic Vessels and the Ductus Thoracicus. 
A, The neck. BB, The two jugular veins. C, The vena 
cava superior. DDDD, The subclavian veins. E, The begin- 
ning of the aorta, pulled to the left side by means of a ligature, 
in ord^r to show the thoracic duct behind it. F, The branches 
arising from the curvature of the aorta. GG> The two carotid 
arteries. HH, The first ribs. 11, The traoliea. KK, The spine. 
LL, The vena azj^gos. MM, The descending aorta. N, The 
coeliac artery, dividing into three branches. O, The superior 
mesenteric artery. P, The right crus diaphragmatis. QQ, The 
two kidnejs. R, The right emulgent artery. SS, The external 
iliac arteries, g, d. The psoas muscles. T, The internal iliac 
artery. U, The cavity oi the pelvis. £X, The spine of the os 
ilium. YY, The groins, a, A lymphatic gland in the groin, 
into which lymphatic vessels from the lower extremity are seen 
to enter, bb, The lymphatic vessels of the lower extremities 
passing under Poupart's ligament, cc, A plexus of the lympha- 
tic vessels lying on each side of the pelvis, d, The psoas muscle 
with lymphatic vessels lying upon its inside, e, A plexus of 
lymphatics, which, having passed over the brim of the pelvis at 
(c,)naving entered the cavity of the pelvis, and received the 
lymphatic vessels belonging to the viscera contained in that ca- 
vity, next ascends and passes behind the iliac artery to (g.) ^ 
Some lymphatic vessels of the left side passing over the upper 
part of^the os sacrum, to meet those of tne rieht side, g. The 
rightpsoas, with a large plexus of lymphatics Tyin^ on its inside, 
hh, Tne plexus lying on each side of the spine, i i i. Spaces oc- 
cupied by the lymphatic slands. k. The frunk of the lacteals 
lying on the under side of the superior mesenteric artery. 1, The 
same dividing into two branohes^ one of which passes on each 
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side of the aorta: that of the right side being seen to enter the 
thoracic duct at (m.) m. The thoracic duct beginning from the 
large lymphatics, n. The duct passing under the lower part of 
the crus diaphragmatis, and under the right emulgent arterj. 
o, The thoraric duct penetrating the thorax. », Some Ij^mpha- 
tic vessels joining that duct in the thorax, q^ The thoracic duct 
passing under the curvature of the aorta to get to the left subcla- 
vian vein — the aorta being drawn aside to show the duct r, A 
plexus of lymphatic vessels passing upon the trachea from the 
thyroid gland to the thoracic duct 

Plate X. 

Fio. 1. Represents the under and posterior side of the Bladder 
of Urine, &c. 

a. The bladder, bb, The insertion of the ureters, cc. The 
vasa deferentia, which convey the semen from the testicles to 
dd, the vesciculae seminales, — and pass through e, the prostate 
gland, to discharge themselves into f, the beginning of the 
urethra. 

Fig. 2. A transverse Section of the P^nis. 

Kg« Corpora cavernosa penis, h, Corpus cavernosom urethras. 
iv Urethra, k, Septum penis. 11, The septum between the cor- 
pus cavernosuih urethras and that of the penis. 

Fig. S. a longitudinal Section of the Penis, 
mm. The corpora cavernosa penis, divided by o, the septum 
penis, n. The corpus cavemosum glandis, which is the conti- 
nuation of that of the urethra. 

Fig. 4. Represents the Female Organs of Generation, 
a. That side of the uterus, which is next to the os sacrum. 1, 
Its fundus. ^, Its cervix, bb, The Fallopian or uterine tubes, 
which open into the cavity of the uterus; — but the other end is 
open within the pelvis, and surrounded by cc, the fimbriae, dd, 
The ovaria. e. The os internum uteri, or mouth of the womb. 
fT, The ligamentQm rotundum, which passes' without the belly, 
and is fixed to the labia pudendi. gg. The cut edges of the liga- 
menta lata, which connect the uterus to the pelvis, h. The in- 
side of the vagina, i. The orifice of the urethra, k, The clito- 
ris surrounded by (I,) The praeptium. mm. The labia puden- 
di. on, The nymphae. 

Fig. 5. Shows the Spermatic Ducts of the Testicle filled with 

Mercury. 
A, The vas deferens. B, Its beginning, which forms the 



— ^ 




Explanation of the Phtes of the Muscles. 447 

posterior part of the epididymis. C, The middle of the epi- 
did^misi, composed of serpentine dacts. D, The head or an- 
terior part ot the epididymis unravelled, eeee. The whole 
ducts which compose the head of the epididymis unravelled. 
f f. The vasa deferentia. gg, Rete testis, hh. Some rectilinear 
ducts which send ofif the vasa deferentia. ii| The substance of 
the testicle. 

Fig. 6. The Right Testicle entire, and the Epididymis filled 
with Mercury. 

A, The beginning of the vas deferens. B, The vas deferens 
ascendinj^ towards the abdomen. C, The posterior part of the 
epididymis* named ^iaibua minor. D, The spermatic vessels 
enclosed in cellular substance. E, The body ol the epididymis. 
F» Its head, named ghbus major. O, Its beginning from the 
testicle. H, The body of the testicle, enclosed m the tunica al- 
buginea. ^ 

EXPLANATION OF PLATE XL 
This plate represents the Heart in situ, all the large Arteries 
and Veins, with some of the Muscles, &c. ' 

Muscles, &c. — Superior Extremity.— a, Masseter. b, 
Complexus. c, Digastricus. d, Os hyoides. e. Thyroid gland. 
f. Levator scapulsB. e, Cucullaris. hh, The clavicles, cut. i. 
The deltoid muscle, k, Biceps flexor cubiti, cut 1, Coraco- 
brachialis. m, Triceps extensor cubiti. n. The heads of the 
pronator teres, flexor carpi radiales, and flexor digitorum subli- 
mis, cut. 0, The flexor carpi-ulnaris, cut at its extremity, p, 
Flexor di^torum profundus, q. Supinator radii longus, cut at 
its extremity, r, Ligamentum carpi transversale. s, Exten- 
sores carpi radiales. t, Latissimus dorsi. u, Anterior edge of 
(he serratus anticus major, vv. The inferior part of the dia- 
phragm. WW, Its anterior edge cut xx. The kidneys, y, 
Transversus abdominus. z, Os ilium. 

Inferior Extremity. — a, Psoas magnus. 6, lliacus inter- 
nus. c. The fleshy origin of the tensor vagina femoris. dd^ 
The ossa pubis cut from each other, e, Musculus pectineus cut 
from its origin. /, Short head of the triceps abductor femoris 
cut g. The great head of the triceps. A, The long head cut 
», Vastus iriternus. i. Vastus externus. /, Crureus. m, Ge-f 
melius, w, Soleus. o, Tibia, p, Peroneus longus. g, Pero-^ 
neus brcvis. r. Fibula. 

Heart and Blqod-Vessels. — A, The heart with the coro- 
nary artery and veins. B, The right auricle of the heart C, 
The aorta ascendens, D, The left subclavian artery. E, Th^ 
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left carotid artery. F, The common trunk which sends oflT the 
right subclavian and right carotid arteries. G, The carotis ex- 
terna. H, Arteria facialis, which sends oflf the coronary arte- 
ries of the lips. I, Arterta temporalis profunda. K, Aorta de- 
scendens. LL, The iliac arteries, which sends off MM, The 
femoral or crural arteries. N. B. The other arteries in this 
figure have the same distribution as the veins of the same name; 
•—And ffenerallj, in the anatomical plates, the description to 
be found on the one side, points out the same parts in the 
other. 1, The frontal vein. 2, The facial vein. 3, Vena 
temporalis profunda. 4, Vena occipitalis. 5, Y^na jugularis 
externa, o, Vena iugularis interna, covering the arteria caro- 
tis communis. 7, The vascular arch on the palm of the hand, 
which is formed by, 8, The radial artery and vein, and 9, 
The ulnar artery and vein. 10 10, Cephalic vein. 11, Basilic 
vein, that on the right side cut. 12, Median vein. 13, The 
humeral vein, which, with the median, covers the humeral 
artery. 14 14, The external thoracic or mammary arteries and 
veins. 15, The axillary vein, covering the artery. 16 16, The 
subclavian veins, which, with (6 6,) the jugulars, form, 17, The 
vena cava superior. 18, The cutaneous arch of veins on the 
fore part of the foot 19, The vena tibialis antica, covering the 
artery. 20, The vena profunda femoris, covering the artery. 
21, The upper part of the vena saphena major. 22, The femo- 
ral vein. 23 23, The iliac veins. 24 24, Vena cava inferior. 
25 25, The renal veins covering the arteries. 26 26, The dia- 
phragmatic veins. 



EXPLANATION OF PLATE XH. 

Fio. 1. Represents the Inferior part of the Brain; — the Anterior 
part of the whole Spine, including the Medulla Spina^s; — 
with the origin and large portions of all the Nerves. 

AA, The anterior lobes of the cerebrum. BB, The lateral 
lobes of the cerebrum. CC, The two lobes of the ceretielluro. 
D, Tuber annulare. E, The passage from the third ventricle 
to the infundibulum. F, The medulla oblongata, which sends 
off the medulla spinalis through the spine. U6, That part of 
the OS occipitis which is placed above (HH) the transverse pro- 
cesses of the first cervical vertebra. II, &c.. The seven cervi- 
cal vertebrae, with their intermediate cartilages. ItK, &c.. 
The twelve dorsal vertebras, with their intermediate cartila- 
ges. LL, &c.. The five lumbar vertebrse, with their interme- 
diate cartilages. M, The os sacrum. N, The os coccygis. 
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Nerves.— 1 1, The first pair of nerves, named olfactory^ 
which go to the nose. 2 2, The second pair named op/tc, which 
goes to form the tunica retina of the eye. 3 S, The third pair, 
named motor ocuU; it supplies most of the muscles of the 
eje-ball. 4 4, The fourth pair, named pethtUc^ — which is 
wholly spent upon the musculus trochlearis of the eye. 5 5, 
The fifth pair divides into three branches. The first, named 
ophthalmic^ eoes to the orbit, supplies the lacbrymal gland, and 
sends branches out to the forehead and nose. The second, 
named superior maxillary^ supplies the teeth of the upper 
jaw, and some of the muscles ot the lips. The third, nameu m* 
jMor maxillary, is spent upon the muscles and teeth of the lower 
jaw, tongue, and muscles ot the lips. 6. 6, The sixth pair, which, 
after sending off the beginning; of the intercostal or great sym- 
pathetic, is spent upon the abductor oculi. 7 7, llie seventh 
pair, named auditory, divides into two branches. The largest, 
named portio mollis, is spent upon the internal ear. The small- 
est, iM>r/io <fura, joins to the filth pair within the internal ear by 
a reflected branch from the second of the fifth, and within the 
tympanum, by a branch from the third of the fifth, named cliorda 
tympanu Via. fi^. 3. near B 8 8, &c. The eighth pair, named 
par va^m,— -which accompanies the intercostal, and is spent 
upon the tongue, larynx, pharynx, lungs, and abdominal viscera. 
9 9, The ninth pair, which are spent upon the tongue. 10, 10, 
&c. The intercostal, or great sympathetic, which is seen from 
the sixth pair to the bottom of the pelvis on each side of the 
spine, and joinine with all the nerves of the spine; — In its pro- 
gress supplying the heart, and, with the par vagum, the contents 
of the abdomen and pelvis. 11 11, The accessorius, which is 
spent upon the sterno-cleido-mastoideus and trapezius muscles. 
12 12, The first cervical nerves $ — 13 13, The second cervical 
nerves; — both apent upon the muscles that lie on the neck, and 
teguments of the neck and head. 14, 14, The third cervical 
nerves, which, after sending off, (15 15, &c.) the phrenic nerves 
to the diaphragm, supply the muscles and teguments that lie on 
the side of the neck and top of the shoulder. 16 16, The bra- 
chial plexus, formed by the fourth, fifth, sixth, seventh cervi- 
c%\b, and first dorsal nerves; which supply the muscles and 
tegumebts of the superior extremity. 17 17, The twelve dorsal, 
or proper intercostal nerves, which are spent u|>on the intercos- 
tal muscles and some of the large muscles which lie upon the 
tliorax. 18 18. The five lumbar pair of nerves which supply 
the lumbar and abdominal muscles, and some of the teguments 
and muscles of the inferior extremity. 19 19, The sacro-sciatic 
or posterior crural nerve, formed by the^ two inferior lumbar, 
and three superior of the os sacrum. This large nerve supplies 
Vol. II. 37 
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the greatest part of the muscles, and teguments of the inferior 
CTtrcraitj. 20, The stomachic plexus^ formed bj the eighth 
pair. St, 21, Branches of the solar or cceliac plexus, formed 
bj the eighth pair and intercostals, which supply the stomach 
•od chjlopoietic viscera. 22 22, Branches of the superior and 
inferior mesenteric plexuses, formed by the eighth |Mir and in- 
tercostals, which supply the chylopoietic viscera, with part of 
the organs of urine andi generation. 23 23, Nerves which ac- 
company the spermatic cord. 24 24, The hypogastric plexus^ 
which supplies the organs of urine and generation within the 
pelvis. 

Fig. 2, 3, 4, 5, Show different Views of the Inferiorpartof the 
Brain, cut perpendicularly through the Middlet-*with the 
Origin and large Portions of all the Nerves which pass oat 
through the Bones of the Cranium, — ^and the three first Cer* 
vicals. 
A, The anterior lobe. B, The lateral lobe of the cerebronu 

C, One of the lobes of the cerebellum. D; Tuber aoDttlarey. 

£, Corpus pyramidale, in the middle of the medulla oblongata* 

F, The corpus olivare, in the side of the medulla obioDg;ata» 

G, The medulla oblongata. H, The medulla spinalisi 
Nerves.— 1 2 3 4 5 6 7 8 and 9, Pairs of Nerves. 10 10^ 

Nerves accessorius, which comes from 11, IS, and 13, The 
three first cervical nerves. 

EXPLANATION OF PLATE XIII. 

Fia. 1. Shows the Lachrymal Canals, after the Common Tegtt- 
meats and Bones have been cut away. 

a. The lachrymal gland, b. The two puncta lachrymalia^ 
from which the two lachrymal canals proceed to c. The lachry- 
mal sac. d, The lachrymal duct e, Its opening into the nose. 
f, The caruncula lachrymalis. g, The eye-ball. 

Fig. 2. An interior View of the Coats and Humours of the 

Eye. 
a a a a, The tunica sclerotica cut in four angles, and turned 
back, b b b b, The tunica cboroides adhering to the Inside of 
the sclei-otica ai^d the ciliary vessels arei seen passing over — 
c c, The retina which covers the vitreous humour, a d, The 
ciliary processes which were continued from the choroid coat, 
e e, The iris, f, The pupil. 

Fig. 3. Shows the Optic Nei'ves,and Muscles of the Eye. 
a a, The two optic nerves before they meet, b, The two 
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optic nenres conjoined, c, The right optic nerve. d» Mntot* 
Itfs attollens palpebrae superioris. e, Attollens^ oculL f. Ab- 
ductor, gg, Obliquus superior, or trochlearis* b, Abductor, 
i. The eye-ball. 

Fio. 4. Shows the Eye-ball with its Muscles. 

a. The optic nerve, b, Musculus trochlearis. c^ Part of the 
OS frontis, to which the trochlea or pulley is fixed through 
whiclH— d, The tendons of the trochlearis pass, e, Attollens 
oculi. f. Adductor oculi. g. Abductor oculi. h, Obliquus 
inferior, i. Part of the superior maxillary bone to which it is 
fixed, k, The eye-ball. 
Fio. 5. Represents the Nerves and Muscles of the Right Eye» 

after part of the Bones of the orbit have been cut away. 

A, The eye-ball. B, The lachrymal gland. C. Musculus- 
abductor oculi. D» Attollens. E, Levator palpebrae supe- 
lioris. F, Depressor oculi. G, Abductor. H, Obliquus su- 
perior, with its pulley. I, Its insertion into the sclerotic coat 
K. Part of the obliquus inferior. L, The anterior part of the 
OS frontis, cut. M, The crista galli of the ethaioid bone. N, The 
posterior part of the sphenoid mine. 0, The transverse spinous 
process ot the sphenoid bone* P, The carotid artery, denuded 
where it passes through the bones. Q, The carotid artery 
within the cranium. R, The ocular artery. 

NBaYES.^-a a. The optic aenre,*— b, The third pair, c. Its 
joining; with a branch of the first branch of the nfth pair, to 
form If — ^The lenticular ganglion, which sends off the ciliary 
nerves, d. e e, The fouru pair* f, The trunk of the fifth Mir. 
g. The first branch of the filth pair, named ophthalmic, h. The 
frontal branch of it. i. Its ciliary branches, alone with which 
the nasal twi^r is sent to the nose. Ic, Its branch to ^e lachrymal 
gland. 1, The lenticular ^nglion. m, The second branch of 
the fifth pair, named superior maxillary, n. The third branch 
of the fifth pair, named inferior maxillary, o, The sixth pair 
of nerves — which sends off p, The beginning of the great sym- 
pathetic, q, The remainder of the sixth pair, spent on c. The 
abductor oculi. 

Fig. 6. Represents the head of a youth, where the upper part 
of the cranium is sawed off, — to show the upper part of the 
brain, covered by the pia mater, the vessels of which are mi- 
nutely filled with wax. 

AA, The cut edges of the upper part of the cranium. B, 
The two tables and intermediate diploe. BB, The two hemi- 
spheres of the cerebrum. CC, The incisure made by the falx, 
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D, Pftrt of the teotoriym cerebelio super exptoton. E, Fart of 
the falx, which is fixed to the crista galli 

Fig. r. Represents the mrts of the external Etr» with the 
Parotid Gland and its Dact 
aa, The helex. b. The antihelix. c. The antitra^s. d, The 
tragus, e, The labe of the ear. f. The cavitas mnooiiiMLta. 
r, The scapha. h« The concha, ii. The parotid gland, k, A 
lymphatic gland» which is often found before the tragus. I, The 
duct of the parotid gland, m, Its opening into the mouth. 

Fig. 8. A view of the posterior part of the external Ear, meatas 
auditorius, tympanum with its small bones and Eastachian 
tube, of the right side. 

a, The back part of the meatust with the small cemminons 
glands, b, The incus, c. Malleus, d^ The chorda tjrmpanL 
e, Membrana tjmpaiu« f^ The Eustachian tube, g, Its moath 
from the fauces. 

Fig. % Represents the anterior part of the right external Ear, 
the cavity of the tjmpanum-*its small bones, cochlea, and 
semicircular canals, 
a. The malleus, b, Incus» with its long leg restins upon the 

stapes, c, Membrana hrmpani. d, e, The Eustacnian tube 

covered bj part of— f f. The musculns circumflexus palati. 

1, % 3, The three semicircular canals. 4. The vestibule. 

5, The cochlea. 6, The portio mollis of the seventh pair of 

nerves. 

Fig. 10. Shows the Muscles which compose the fleshy substance 
of the Tongue, 
a a, The tip of the tongue, with some of the papillae minimae. 
b» The root of the tongue. ^ c, Part of the membrane of the 
tongue, which covered the epiglottis, dd, Part of the muscalns 
hyo-glossus. e. The lingualis. f^ Genio-glossus. gg, Part of 
the stylo-glossus. 
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